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N the progrefs of ohfervation and experiment in 
phyfics, within a few years, fttch a number of new and 
important facts have been brought to light, that 
'many philofophers have believed the people of the pre- 
fent day were potTefied of a, great deal more know- 
ledge than the moderns of the three laft centuries, or 
their ancient predecefTcrs. 

This opinion, in particular, has been deemed well 
founded, and true in its refpect to medicine, which, at 
this time, is not only confidered fufceptible of new ex- 
pofitions and interpretations, but of being greatly im- 
proved and enlarged, both in theory and practice. 
And although, among; thofe who think thus are reck- 
oned moft of the original and clear-fighted geniufes of 
our time, yet there are not wanting feme, and thofe 
men of talents and reputation too, who are in the ha- 
bit of thinking, if the ancients knew not cuite as much 
as ourfelves, yet their writings contain the leading 
hints, or great outlines of almoit every thing diicover- 
able, either directly expreffed, or fignifled in allegori- 
cal terms. This literary fuperftition has been carried a 
great way ; and if it had flopped at declaring the Iliad 
the bed of pofiible poems, or the Phillipics the moft 
finifhed of the rhetorical productions, I mouldnot at this 
;ubled myfelf to contradict it. Eut when 
thefe enthufiaftic admirers of antiquity declare, that, 
in matters of icience as well as of letters, the mbjects of 
enquiry have been exhaufted two thoufand years ago, 

a and 
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and that no idea can be ftarted which is not an imita- 
tion of fomething.that a Greek or a Roman, or fome 
body elle, had thought before, I own I am a little dif- 
pofed to believe their allertions are grounded neither 
in truth nor in the nature of things. For why muft we 
refort to the Platonists, Stoics, and Peripate- 
tics, for doctrines which the A cade my, the Porch, 
and the Lyceum- never knew? 

Thefe remarks are made in confequence of an opi- 
nion propagated and believed by fome, that a certain- 
method of reafoning upon medical fubjects, and of 
practifing phyfic, introduced now of late, as many be- 
lieve, which is already pretty well eftablifhed, and ac- 
quiring rapidly more and more adherents, is in face but 
a revival and new-modelling of the opinions and pro- 
cedure of the Methodic Sect, founded by Ascle- 
piades, the coternporary of Mithridates and 
Crassus. 

In order to know whether this opinion is well found- 
ed, I fhall enquire what the philofophy of the Metho- 
dic Seel: was.- 

Its founder, Asclepiades, adopted that philofo- 
phy, whofe foundation had been laid by Anaxago- 
ras, Empedocles, and Heraclitus, and which 
was afterwards wrought up into the Atomic Syjiem, by 
Leucippus,, and Democritus, of the Eleatic Seel, 
who, rejecting all metaphyfical explanations of the 
caufes of things, undertook the interpreting nature, 
. from the laws of matter and motion. This was af- 
terwards commented upon, enlarged, and adorned by 
Epicurus, foas to form, what was afterwards called 
the Epicurean Philofophy. What the details of this 
are, may be feen in Diogenes Laertius, in 
Bruck ER,and his tranflator Enfield, as well as in the 
poem of Lucretius, who has confeiledly attempted 
apoetical diiplay of thefe very doctrines. A general 
view, comprising a mere fketch of the fyftem of this 
AJUaVvos as fiir as connected with the prefent iubject, 

k 
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is all I fhall offer here. . An Epicurean would explain 
himfelf thus : — " It is clear, from the changes which 
natural bodies undergo, that there is a perpetual for- 
mation and deftruction of them going on; there rauft 
then exift matter of which thefe things are formed, 
and into which -they are refolved ; and hence proceeds 
the conclusion which is the ground-work of the fyftem, 
that a thing can neither be made out of nothing, nor 
■reduced to nothing. ' Null am rem enihilo gigni divi- 
fiitus unqiiam.* The univerfe, therefore, as to its con- 
stituent atoms or particles, was always as it is at pre- 
sent ; and consequently matter is eternal. The work- 
man cannot perform any thing without materials j and 
thefe feif-exiftent materials, in the decay and renova- 
tion they undergo, account for the phenomena of na- 
ture and of art. If things were cieated out of nothing, 
then every kind lhould proceed from each, and the 
greater}: irregularity enfue ; men lhould be produced 
in the fea, fifties on the land, and cattle in the clouds ; 
generation would be ufelefs, and food -unneceiTary : if 
they returned to nothing, then, in the courfe of pafh ages, 
through wafte, confumption, and lofs, much muft have 
•vaniihed to non-exiflence, and have been completely 
annihilated. But neither of thefe mppoiitions is true, 
iince, out of the wreck or ruin of one being or exift- 
ence, nature, we know, without an act of creation or 
annihilation, can work up the old materials into a new 
fabric. 

" All exiftences in nature are referable to two kinds, 
3 . Bodies ; and, 2. The inane, or void in which they exift. 

" Our fenfes fatisfy us of the exiftence of bodies, as 
alfo do -their actions paffions, and refilling powers; par- 
ticularly as they operate upon each other, and upon 
our touch : 

" Tangere enim ettangi nisi corpus nulla potest res." 

" From the exiftence and motion of bodies is in- 
ferred the exiftence of fpace ; and the effect of bodies 
operating upon each other is denominated " an event ;" 

an4 
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and if there was not a void there would not be a 
pofhbility of motion; for if 'a plenum exifted, then every 
portion of fpace being cicicly impacted and wedged 
with folidity, the molt uniform reft and dead fliiincis 
would pervade the whole of nature. 

" As to bodies, they either confift of elementary 
atoms, or of fubitances formed from thefe; and thefe 
primordial particles, notwithftandingfome appearances 
to the contrary, are iimple, foiid, and indivifrble. 
" Sunt igitur soiida, ac sine inani corpora prima." 

" All tkete atoms poflefs the fame general proper- 
ties, and do not differ from each other in any eifential 
refpecl. Though, from their different operations up- 
on the fenfeSj is inferred a difference among them as 
to fize, fhape, and heavinefs. Their figures, in parti- 
cular, are varied in an endlefs manner, io as to take on 
every mechanical form; but in all thefe cafes they are 
ftiil infrangible and incapable of farther divifion. 

" Each :: torn contains, within itfelf, an a&ive energy, 
or internal force, by it is either cohftantly in 

motion, or making an effort to move ; and this is de- 
nominated gravity. Thefe atoms, imj y gravity 
through void fpace in curvilinear courfes, ftrike againft 
each other, exercife repelling powers, and produce vi- 
bration or .agitation ; and as this gravitating power is 
eifential to matter, 'it can never be inactive, but muft 
be always at work, and has been fo from eternity. 

" Every compound body, being made up of indivi- 
dual atoms, therefore poffefie&the united energy of them 
all, which energy is the file agent in nature; but by 
reafon of their different figures, their varied ma 
tudes, and particular lituatlons, it is varioufly modifi- 
ed ; as when the atoms are hooked or rough, motion 
will be retarded among them, and be facilitated when 
they are round and fmooth, as in the principles of fire 
and animation. Bodies thus being compoicd of atoms, 
derive their aclions from the energy inherent in and 
proceeding from thefe atoms. 

"All 



AMERICAN EDITION. 

" All alterations happening in bodies, whether in 
their- fhape, \ , iweetncfs, &c. are arcribable to 

the change taking place in the arrangement, difpofi- 
tion, czc. of the conftituent particles; and thus poro- 
iity, trantparenc ity 9 malleability, &c. are to 

be accounted tor in the iame way. Gravity being an 
eflential property of matter, all corpufcules, and all 
bodies formed or them, mud be heavy. 

" *Thus, from thefe properties .of bodies, their feve- 
ral combinations and mechanical operations, ar-ife other 
more complex phenomena, referable however to the 
principle of motion, inch as the heating of bodies from 
nfiux of foft, round and (mooth particles ; the cbol - 
ingof them from the ingreis of atoms of oppofite and ir- 
.!ar figures ; even fenfations, both of the pleafureable 
and painful kinds, motion, reft, and time itfelf, are ccn- 
tingences to bodies. In Pnort, the whole phenomena of 
the production, growth, nutrition, decline, and dif- 
folution of bodies, is to be afcribed to an alteration of 
arrangement in the particles, and to their addition or 
lubitraction. 

" Minerals, plants, and animals were thus produced 
tie beginning, according to thefe mechanical laws of 
matter and motion, and fo was the world they compofe 
and inhabit. They continue to propagate their kinds 
in regular ways, becauie nature has become accuflom- 
ed, by habit, to produce them in an order lb uniform 
as to look like defign. The eye, however, was not made 
for feeing, nor the ear for hearing;. but having been 
accidentally formed in iuch a way as to anfwer thefe 
purpofes, the fentient principle within, which is co-ex- 
lftent with the organization, finding them fit for the 
purpofes of fight and hearing, makes ufe of them ac- 
cordingly. 

" Senfation, proceeding from the arrangement and 

texture of particles, is to be afcribed to their peculiar 

mitude, ihapej combination, &c. fo that inftead of 

kg an original property of matter, it is, in fact, only 

an 

I 



xiv PREFACE TO THE 

an occafional quality. Death is the privation of fenfa- 
tion, in confequence of the feparation of the fentient 
principle from the body : and this fentient principle, 
when a man dies, is decompounded into its fimple 
atoms, lofes its fenfttive powers, and goes into other 
forms and combinations. The foul, in this refpecl:, re- 
fembling the eye, which is no longer capable of per- 
forming its fun&ions than the connection of its or- 
ganized texture with the body lails." 

What Asclepiades did, was to apply the princi- 
ples of the Epicurean Pkilofophy to medicine, and this 
he did with much ingenuity and acutenefs. Building 
upon that hypothefis, he fuppofed the human body 
compofed of Epicurus' ultimate atoms, which, by their 
-figure, proximity, and arrangement, enabled it to per- 
form its functions ; and in a particular manner, that 
health confifted in the fymmetry and permeability of 
certain paffages through the firm parts, which he called 
pores ; and the clofing up, or obitru<£tion of thefe, confti- 
tuted difeafe. He imag-.i-ncd the fluids to be formed 

O 

of particles, varying in figure and fize, and thus making 
all the varieties of them, from thethickeft blood to the 
•moll attenuated animal fpirits. And when thefe 
•fluids moved freely through their pores, the body was 
found ; but when they were too narrow, fo as to pro- 
duce ftagnations, or fo oblique as not to be readily 
paffable, thenindifpofitionenfued. 

Such were the leading principles of Asclepiades, 
and he had many followers, among whom T h e m i s o n 
of Laodicea was the moft eminent. He rejected 
moil of the fubtle and laboured reafonings of his mailer, 
and, declaring fuch minute inveiligations were ufelefs, 
amrmed, without defending to particulars, and bur- 
theninghimfelf with details, a phyfician need only make 
liimfelf acquainted with the general principles of dif- 
eafes. Thefe, he faid, ail belonged to two claiTes. i. 
Thofe proceeding from laxity; and, 2. Such as were 
-caufed by JlriBure. All that was jneceffary to be done, 

^ therefore, 
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therefore, was to afcertain to which clafs any given 
diieafe belonged ; and then, if to the former, to pre- 
fcribe ajlringent ; if to the latter, relaxing remedies. 

The regular and fy Hematic plan which Them is on 
and his numerous followers adopted in their practice, 
differing very widely from the conjectural and uncertain 
mode of other phyficians, caufed them to be called 
Methodists ; and they are to this day known in hif- 
tory by the name of the Methodic Sect. While 
Themison was reflecting upon his fyftem, and endea- 
vouring to advance it to maturity, he died, and the un- 
fmiihed work was taken up and completed by his fol- 
lower Thessai.us. He lived in the time of Nero; 
and having rejected, as frivolous, all the opinions of his 
predeceflbrs, he declaimed, with vehemence and fury, 
again!! the phyficians of all ages, and offered to inftrucr, 
a beginner in the art of medicine in the fhort duration 
of fix months. He, with a degree of arrogance and 
impudence, of which, as no parallel is known to have 
exifted in ancient times, it can only be found in the 
hiftory of modern quackery, took upon himfelf the 
appellation of ialpovixsltrc, or the conqueror of phyfi- 
cians. 

After Th ess alus the feci began to decline and 
dwindle, and although Soranus, .Julian, and 
Moschion retarded for a while its downfall, yet it 
was totally abforbed and loft in the Galenic DoGtrines 
which followed. 

Thus, from an examination of the Methodic Syjlem y 
it is evident the explanation of every thing in the ani- 
mal economy is attempted upon principles of me- 
chanism only. 

The nrft notice of any thing elfi requifite to giv» 
life, and regulate its functions, ieems to have occurred 
to Hippocrates, the cotemporary of Democritus 
and Leucippus. The to oop^* or thi-s fagacious ob- 
ferver, as the interpretation of the word imports, ob- 
vioufly means an exciting pozver in animals : and the. 

effects 
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effects of animation refulting from tins, imperfecTdy 
known, and badly explained, doiibtlefs give rife, ac- 
cording to the opinion and judgment of the different 
writers, to the' Nature of Sydenham,* the Aura Vi- 
talis of Van Helmont,! the Vis naiura Medicatrix 
of Gaubius,;]; the Anima Me die a of Stahl and 
Nichols, § and the learned and curious treatife, enti- 
tled Impetum Faeiens, of Kaauw Boerhaave.|| 

And here it is worthy of remark, that from Hip- 
pocrates to Brown, all writers entertain the opi- 
nion of a principle or power within, exiiling as the 
caufe of life, as appears by the active fignification of all 
their terms ; whereas the idea of the Brunonians is, that 
the organized animal folid poflenes no internal energy, 
and would always remain inactive, unlets excited by 
flimuii from without ; they therefore ipeak of the vi- 
tal capacity in the pajfive voice, as mfceptible of being 
acted upon. 

Herman Boerhaave, in his account of the dif- 
eafes of a lax and of a rigid fibre- feems again to relapfe 
into the mechanical consideration of thefe things ; but 
Haller, by his numerous and luminous experiments 
on fenfibility and irritability, led the way to a right 
mods of purfuingand underitanding fuch enquiries. 

The attention of Hoffman had been turned to the 
consideration of the nervous iyitem, as influencing dif- 
eafes, more particular than any other perfon ; and from 
his writings were probably taken the hints which ter- 
med in Cull en's doctrine of Excitement and Col- 
lapfe, in his Phyfiological Tract ;^[ enlarged afterwards, 

and 

• Opera Passim. 

f Equideiri sciant Sriritum esse sdidoerh illud tmjieium faeiens 
Hij '■/.cerates, vif* claviun many sua tenens (Ort. Medicin. p. 724.) 

I Who quotes Hippocrates for the idea (Seft. 649.) couched 
under the tern:, of «t/!oxp1sn». 

§ Ammarn esse Gubernatricem, &<;. &c. Oratio de anima 
Msdica. passim. 

|| I.ug. Batav. Luchtman's, 1745. (Chap. 2.) 

«|[ Institutes of Medicine, § 126 to 135. " From what has been 
now said of the excitement and collapse of the brain, it will ap- 
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tind applied to practice, in his chapter on vcfania?, 
(Firft Lines, § 1544. and feq.) as well as the observa- 
tions in his letter on the recovery of perfons drowned : 
(p. 4.) " Though the circulation of the blood is necef- 
lary to the fupport of life, the living ftate of animals 
does not coniift in that alone, but especially depends 
upon a certain condition of the nerves and mulcular 
fibres, by which they are fenfible and irritable, and 
upon which the action of the heart itfelf depends," &c. 
And alfo the remarks on the effect of ftimuli in keeping 
up the action and energy of the brain* at all times, in 
his treatile upon the materia mtdica. 

John Hunter had been fpeculating too on this 
fubject. In his experiments on animals, with refpect to 
their power of producing heat, he has brought curious 
and important facts to view : though his reafoning on 
them is in fome inftances inconclufive and exceptiona- 
ble, in others quite unphilofophical. This enquiry was 
intended as a counterpart to the experiments of Blag- 
den, and his affociates in the heated chamber, on the 
power of the human body to produce cold in high 
temperatures. He afcribes a great deal, throughout his 
performance, to the ftimulant aclion of cold, and to 
the cxhauftion of the whole of the powers of life in 
freezing animals, by their efforts to produce heat ; he 
even aicribes the attempt of his poor victim, the dor- 
moufe, to get out of the veflel in which he was to be 
frozen to death, to the roujing cf animal aclion by cold! 
He feems to take little notice of the vital organs, the 
rire-place whence the conftitution receives its warmth ; 
nor regard much the condition of the refpiratory func- 
tion in any of the creatures he operated upon, nor the 
pain they endured, and the changes in their economy 
coniequent upon it. The experiments on the egg, 

b frog, 

pear that we suppose life, as far as it is corporal, to consist in the ex- 
citement of the nervous system, and especially of the brain, which, 
unites the different parts, and forms them into a whole." § 136. 
* Materia Medica, p. 67, &C. 
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frog, eel and fnail, may be as well explained on the 
idea of the increafed fufceptibility of impreffion, pro- 
duced by the fubductionof ftimttli, and by an extra- 
ordinary exertion of the refpiratory organs caufing a 
greater evolution of heat, as upon the author's hypo- 
thefis, which may be fummoned up in this general 
conclufion; that cold produces its effect in fufpending 
the voluntary anions, by acting as afedative to a cer- 
tain point ; beyond which it feems to act as &Jlimulant y 
exciting the animal powers to exert themfelves for felf- 
prefervation. 

It will be evident to him who reflects on what fiai 
been related, that the Epicurean Sectaries en- 
tertained no other than mechanical notions concerning 
the production, actions, and changes of bodies; and 
that Hippocrates and his followers, though confi- 
derably more advanced towards the truth, had gone no 
farther than to obferve folitary and individual facts, ar- 
range thefe into detached fentences, or infulated apho- 
rifms, fometimesintirely true, and fome containing only 
a mixture of truth ;- or frame ftrange and whimfical 
hypothefes, by aidot which, as general principles, they 
attempted to explain things ; and the moft forward of 
them feems to have done little more than trace the cor- 
poreal functions, by -partial induction, to the ow-fliSlijpiit, 

xuBoKko* Or COMMON SENSORY. 

Such was the condition of medical fcience, until 
nearly twenty years ago, when, in that very place where 
fpafm, reaSfion, and vis medicatrix nature were flourifh- 
ing in full vigour, under the affiduous cultivation of 
Cull en, they were nipped and cropped in the blof- 
fom, and nearly eradicated as noxious, by the improv- 
ing hand of Brown. From the intimate acquaints 
ance which Brown, or Bruno, as he called himfelf, 
had with the publifhed writings, and probably with 
the private opinions of Cull en; from his academic 
habits, his erudition and knowledge of every thing 
palling at the Univerfity of Edinburgh, he muft 

have 



AMERICAN EDITION. xk 

have had great opportunities, as well of learning all 
that was printed in phyfic, as of Studying the de- 
fects, and detecting the weakneis of that profeffor's 
doctrines. He told the writer of this preface, that 
he ventured one day to talk to Cullen on the incom- 
prehensible ideas of atony and fpafm exifting in the 
fame veffels of the body at the lame time, and thereby 
provoked him to manifeft Signs of impatience and dif- 
pleafure. A coolnefs took place immediately, which 
incicafed at laft, by fucceffive and mutual aggrava- 
tions, to rooted averfion and deep opposition. And 
to this irritated ftate of Brown's mind, indignant 
with a fenfe of unbecoming treatment, is to be afcrib- 
ed no fmall portion of that refolution and energy with 
which he laboured out a Syflem of Medical Philofo- 
phy, which, though not free from errors, borrows, 
however, none from Cullen. 

On the publication and contents of the firft edition 
of the Elementa Medicine of this author I Shall be a 
little particular, on account of the fcarcity of the work, 
and of the gratification it may afford to an enquiring 
mind to learn the progrefs of ufeful difcoveries. 

It was publilhed in 1780, and was dedicated to Sir 
John Elliot; but this dedication was withheld 
from the fecond edition. After ftating his twenty years 
labour in learning and teaching phyfic, he obferves, it 
was not until the fourth luftrum that fome dawning 
of light broke in upon him. 

The opinion that in the phlegmafia? of nofologifh, 
local affection was not the caufe of pyrexia, but, on 
the contrary, a fymptom confequent upon a previous 
general excitement of the whole conflitution, appears 
to have been early adopted by him ; and from his own 
perfonal fufferings in eryfipelas, cynanche tonsillaris, 
catarrh, and fynocha, and from his perufal of what- 
ever had been written by Morgagni, Triller, and 
other candid authors on thefe Subjects, and on pneu- 
monia, he was confident his idea was right. 

He^ 
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He, at this time, propofed the doctrine of cold j I 

the body to be operated upon in a powerful 
manner, and to a morbid degree, by fubfequent heat ; 
which, indeed, may be regarded as one of the moft 
important practica l truths in medicine. 

He calls in queftion the propriety of forming opi- 
nions of the nature of difeaies by their fymptoms mere- 
ly, and boldly adopts the method of judging from the 
<; lzedentia andjuvantia." 

He orFers well-founded criticifm on nofoiogicai ar- 
rangement, and (hews wherein, through want of dif- 
tincuon between univerfal and local difcafes, a number 
of thefe had been ciaifed wrong. 

On examining the phlogiftic exanthemata he con- 
tends, that in mealies and fcarlet fever, as well as in 
fmall-pox, the general indication of cure is to dimi- 
nifh the inflammatory diathelis, without the lean: re- 
gard to the particular nature of the contagion, or 

of eruption; but thefe are carefully to be diftin- 
guiihed from the plague, and other eruptive difeaies 
of a oppofite character: and that without at- 

tending to the peculiarity of the refpiration, or the pre- 
nature of the morbific caufe, the certain things to 
..led to are, How far the difeafed condition de- 
viates from health j; and in what degree the living body 
roximates towards death. The exanthematous 
iptoms in the two dalles of co s, varying in 

h, their form only, and not their nature. 
Having proceeded thus far, he declares that dife; 
of the lame type or clafs are to be relieved, or cured, 
by the fame mode of treatment ; and that the volumes 
of diagnoftics, and the endlefs diftinctions of nofology, 
in fpite of the authority of even Baglivi and Sy-. 
denham, when oppofed to clear reafon and matter of 
fad, ought to be difregarded. I-Ie expreffes his ap- 
prehenfions too, left the infinite diltinclion of difeafes 
aid lead to a mode of practice equally diverlified, 
j a very baneful effeel upon materia medica 

.15. 

In 
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In his remarks upon predifpofition to bad health, 
he avers that no pcrfon ever iuddenly became fick, but 
that gradually a predifpofition was created by the agen- 
cy of the exciting powers, and out of this predifpofi- 
tion grew the difeale. Of this he gives exampleo in 
the phlbgiftic exanthemata, wherein he fays, a high 
degree of excitement produces the difeafe, a lower pre- 
difpofition, andaftill lower health: the means, there- 
fore, conducive to the latter of thefe he thinks fo firh- 
ple, that the ufe of the common nofology is intirely 
fuperfeded. 

Proceeding upon this plan, he diftinguifhes local 
from univerfal ailments ; both of which are confufedly 
clalled together, in the different nofoio?;ical arrange- 
ments. 

This led him to an examination of hemorrhagy, 
which, if attended in the beginning with phlogiftic 
jdiathefis, he thought always became eventually afthe- 
nic , and in this enquiry it was that he was induced to 
call in queftion the exifience of plethora, as a caufe of 
hemorrhagy, and to reject altogether the notion of a 
vis medicatrix naturae as an agent in the animal fyftem. 

This firft edition of the Elementa is an unfinilhed 
work, and comprehends the details of his doctrine no 
farther than the" fthenic form of difeafes. Among thefe 
he there ranks hemorrhagy, efpecially menorrhagia, 
hsermorhois, epiftaxis, and apoplexy; an arrangement 
which he afterward confidcred wrong, and altered ac- 
cordingly in the following editions, by placing them all 
in the aithenic clafs. 

Such, he tells us, was the train of ideas pafiing in 
his mind as he reflected upon the ailimai economy ; and 
upon thefe considerations did he judge himfelf war- 
ranted in undertaking an explanation of the fubject, 
different in many refpects from any thing done before 
him. 

He declares, throughout the whole, he never de- 
ith his dignity to animadvert upon particu- 
lar 
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lar perfons; though in certain cafes, where almoft im- 
plicit faith and idolatrous reverence had been given to 
certain authors, he has freely attacked and refuted their 
opinions. ' He apologizes for the plainnefs of flile and 
manner with wnich the performance is written, efpe* 
cially, fince to avoid the contagion of opinion, he had 
read no medical book for five whole years, and had 
fcarcely confulted the monuments of ancient elegance 
for twenty, 

There is a great deal of animation and force in his 
argument againft plethora, from the ninety-fourth to 
the ninety-eighth fec~tion, which he concludes with 
this challenge : " Si jit quod ad hoc refpondeas, re- 
fpondeSTAHLi aut jube Junckerum," 

In the hundred and fourth fection he oppofes, in de- 
cided terms, the tonic or aftringent operation of cold, 
particularly as earning cenftriction <?f the fkin; and 
repeats the fame in feveral places, (§ 180 — 182.) de- 
nying that it acts as a ftimulant. 

In his reafoning againft lentor in the fluids as a caufe 
of difeafc, he breaks out into the following fpirited 
exclamation : " Quam infelix ea pathologia eft ! cuius 
perpetuum principium, quod univerfis comprehenfis. 
partibus convenirc, univerfas illuftrare, et explicare 
debet, ne uni quidem convenit, unam iiluftrat, unam 
explicat, contra omnibus repugnat, omnes obfeurat, 
et confundit;" and, rejecting the pathology of the 
fluids, declares, that cool water, pure air, wine, and 
Peruvian bark refill putrifaction in no other way than 
by keeping up excitement. 

In his remarks upon fpafm, he endeavours to fhew 
that it cannot be a caufe of diieafe, either of the fthe- 
nic or aflhenic kind, and ought, of courfe, to be re- 
jected from both, as mould alfo what has been called 
the rea&ion of thefyftem, in fever. In the courfe of his 
animated argument, he aiks if, toward the end of the 
eighteenth century, " quis, opinionem meram, nulla 
rationis, nulla veri vel tenuimma umbra commenda- 

tam, 
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tarh, folidiffimis arguments, item ipfi tuendae adhibitis 
compertamfalfam, poftvanam omhi falfae logicae genere 
defenfionem, pro re vera et certa oblatum iri crederet r" 

He is every where oppofed to that claffifxcation and 
arrangement of difeafes which has fo much obtained 
of late, and clofes this work with the words, " Nofo- 
logia delenda." 

He publifhed a fecond edition in the year 1784, 
and added thereto the ailhenic clafs of difeafes. 
Taught, by experience and obfervation, in the dif- 
ferent forms of the gout and afthma, of the benefit 
of ftimulant remedies, he had no hefitation to confider 
them among the effects of weaknefs ; as were like wife 
fevers ftrictly fo called (febres) both intermittent and 
continued, and all the kinds of hemorrhagy, &c. In 
ihort, the confideration of the difeafes not belonging 
to the flhenic clafs, convinced him they muft be re- 
ferred to the afthenie ; fuch were all fpafmodic or con- 
vulfive ailments, dyfpepfia, and other the like affec- 
tions of the alimentary canal, and the greater part of 
the maladies 'of children. 

In this performance too, he contends againfl the 
advocates for fedatives. Opium, he declares, has a fti- 
mulant operation ; colds or catarrhs are produced by 
heat fucceeding to cold, and not vice verfa; and ex- 
tends his laws of animation to the vegetable creation. 

In fhort, he concluded there was in the medullary 
nervous matter, and mufcular foiid of living bodies,, 
which have been generally called the nervous fyftem, 
a property by which they could be affected by outward 
agents, as well as by their own functions, in fuch a 
way as to produce the phenomena peculiar to the liv- 
ing ftate. This capacity of being acted upon is term- 
ed excitability, and the agents are all denominated 
Jlimulants, while the effect produced by the operation 
of ftimulants upon excitability is called excitement. 

Excitement is terminated in two ways. 1 . By the 
exhauflion of excitability, through the violence or con- 
tinuance 
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tinuance of ftimulus, which is called indirtB debt 
2. By the accumulation of excitability, through defi- 
cient" ftimulus, which is termed direft debility. Be- 
tween the two extremes of indirect and direft debility 
are experienced both health and difeafes of the fthenic 
kind, or thofe febrile complaints (pyrexiae,) accom- 
panied with what has been called phlogiftic diathefis, 
wherein, though the excitement considerably exceeds 
the healthy rate, ftill it does not reach the limits of 
indirect debility. 

Stimuli lofe their efficacy after long and frequent ap- 
plication ; but even then the excitability, exhaufted in 
relation to one ftimulus, is capable of being acted upon 
by another. 

Therefore, the wafte of excitability, after exhauflion 
of one ftimulus after another, is very hard to be re- 
paired, by reafon of the difficulty of accefs to frefh 
Stimuli to work upon the languishing excitability- 
which, by being applied ftrong at firft, and gradually 
weakened afterwards, anfwers the purpofe; and alfo 
the Superabundant excitability left by fubduction of 
one ftimulus after another, produces fuch an excitable 
condition of the fyitem, that much nicety is requifite 
to wear it gradually away by application of very weak 
ftimuli at firft, and by degrees ftronger and Stronger, 
until the accuftomed ones can be comfortably borne. 
According to the Brunonian Doctrine difeafes appear 
under various modifications, as exhibited in the tabic 
below. 

Thus they may be, 

i. Univerial, fuch as primarily affect the whole 
constitution, as fevers, &c. 

2. Local, where, from limited morbid affection, 
a particular part labours, without difordering the 
intire habit ; as trifling wounds, phlegmons, &c. 

3. Loco-univerfal, when, from a local affection, the 
whole body is eventually brought into a difeafed 
condition; as in lues originating from chancre, 
fmall-pox from inoculation, &c. 

4. Univerfo- 
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4. Univerfo-local; as if after a general ailment any- 
particular part or organ is affected in a fecondary 
way ; as the eruptions of exanthematous pyrexia?, 
fyphilitic blotches, &c. 
And each of thefe forms of difeafes mull: confili 
either in, 

1. Direct debility ; as in fcurvy, hunger, cold, &c. 

2. Sthenic diathefis; as in pleurify, other forms ot 
fynocha, &c. 

3 . Indirect debility ; as in old age, intoxication, fa- 
tigue, &c. 

4. Direct debility added to indirect ; as in gout very 
often, and in many difeafes of advanced life. 

5. Indirect debility added to direct ; as in over-feed- 
ing a famifhed perfon, &c. in mofl difeafes of 
infants and young perfons. 

Let now the candid reader compare this view with 
the opinions of the old Methodists, and fay, whe- 
ther it be a mere revival of the practice of Themison 
and Thessalus? Surely they who have afferted it 
was, can never be fuppofed to have given themfelves 
the trouble to examine. 

Yet, with all this novelty about it, Brown's doc- 
trine wants precilion. It proceeds not far enough be- 
yond general principles, which, by reafon of their ab- 
flract or fpeculative nature, have not been found clofely 
enough applicable to the fubjects of pathology and 
phyfiology — He takes for granted, for inftance, that 
the nervous fyftem is always one and the fame excitable 
thing. He fays fcarcely any thing accurate on the 
different qualities of the blood and circulating fluids, 
and of the fecretions ; and gives nothing very minute 
concerning the mighty influence of the refpiratory and 
digevtive proceffes upon the animal ceconomy. He 
paffes over entirely the chemical compofition of our 
food and drink, of our inhalations and excretions, of the 
gafes we breathe and the remedies we fallow : in fhort, 
he has left not a fentence on the compofition or the na- 

c ture 
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ture of bone, mufcle, veffel, fat, lymph, or gluten, 
nor how varioufly thefe are afTe&ed by difeafe, nor in 
what their healthy differs from their morbid ftate, nor 
by what means the alterations they undergo are brought 
about. 

Thefe, and other omiflions and defects in the Bru- 
nonian System, called for amendment; and this 
was to be begun by attending to the varying condition 
of the living folid, and the concomitant ftate of the 
fluids. 

The eftablifhment of the new nomenclature of 
chemiftry in France, in 1787, may be confidered' as 
forming a new epoch in fcience. Since the publica- 
tion of that invaluable performance, language has been 
adapted with greater accuracy to the expremon of 
ideas, and philofophical investigation conducted with 
fuperior advantage and fuccefs. Lavoisier, in 
his Elements of Chemiftry, has attempted the ex- 
planation of the putrefactive, as well as the fermenta- 
tive procefs in the organized forms of animals and of 
plants, upon the modern principles ; and, in a natural 
and convincing manner, has proceeded a great way 
beyon'd any one who undertook the explanation be- 
fore. Spallanzani indeed, in his Experiments on 
the Concoction of Food in the Stomach, and Craw- 
ford, in his Application of the Principles of Com- 
buftion to the Function of the Lungs in breathing, 
had given excellent Specimens of this mode of reafon- 
ing on phyfiological Subjects. Great progrefs has been 
made fince in dete&ing; the nature and properties of 
the-atmofphere, the gales and triform fluids; and the 
right knowledge of thefe, derived from experiment 
and obfervation, has furnifhed the means of expound- 
ing many of the animal functions, in a plain and happy 
manner. 

e do not merely know, as Prieftley and Scheele 

re is a gafeous production, pure ah;, ne- 

ceilary to the prefervation and continuance of animal 

life-;. 
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life ; but we think we know it is a compound fub- 
ftance, and what its compound ingredients are; we 
believe we can make and unmake it artificially, and 
that nature is doing fo inceifantly : we think the term 
" dephlogifticated air" not accurately nor logically ap- 
plied; but, judging from its tendency to produce 
lournefs when combined^ with other bodies, we call 
the bafis of it " the acidifying principle," and the 
combination of that bafe with light and caloric, or 
the matter of heat, " oxygene gas or air." 

From noting the operation of this oxygene, or prin- 
ciple of fouring, upon various bodies, we imagine we 
know the compojition of acids, and have made out a 
considerable lift of acidifiable bafes ; fo that the forma- 
tion of fixed air from oxygene and carbone, or char- 
coal, of nitrous acid from it and azoie, of vitriolic 
acid from the fame and fulphur, and phofphoric acid 
from its union with phofphorus, feem to be well efta- 
blilhed truths. We imagine that a certain other clafs 
of bodies capable of combining with oxygene, but 
not to the point of acidity, forms thereby half-acids 
or oxydes, and that thus the calces of metals, animal 
blood and fecretions, as well as the farinaceous, gum- 
my, and mucilaginous parts of plants, are formed. 

We think the compofition of water is underftood, 
and inftead of being an elementary body, as was for- 
merly believed, that it is, in faft, but the oxyde of 
hydrogen, or a combination of this latter fubftance 
with the principle of acidity, but not to the fouring 
point. 

It is confidered alfo, that more is known concern- 
ing the compofition of the irritable fibre, of the adi- 
pofe matter, and of the bones : and that the effects 
produced upon the circulated fluids by breathing, and 
through them upon the folids of the animal body in 
health, and the alterations too that the liquid and firm 
parts undergo by impeding, vitiating, or obftructing 
that fun&ion, in ordinary cafes, as well as in gravid 

females, 
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females, are now better comprehended than they ufed 
to be. Jnafmuch, that, after the great light thrown 
upon this fubject by Goodwin, Girtanner has 
been enabled to dreis up the Brunonian Syftem in the 
more recent fafhion, and Beddoes, to fupply and 
adorn it with almoft all that was wanting to make it 
additionally engaging and attractive. Submerfion, 
confumption, fcurvy, [tone, catarrh, obefity, dropfy, 
and fever, have already received great elucidation, both 
in theory and practice, from the application of che- 
mical principles ; and we may reafonably hope, that 
before many more years elapfe, better and more cor- 
rect ideas will be entertained of many articles of the 
materia medica, and of their manner of operating; 
that a new medical nomenclature (than which nothing 
in fcience is more wanting) will be made out ; and that, 
from the afcertained condition of the body, and the 
known compofition and operation of remedies, phyfi- 
cians may prefcribe fairly for the adtual ftate of the 
conftitution, and the removal of the prefent malady, 
without being milled, as too often happens at prefent, 
by fpecious words, and idle or deceitful names. 

But, notwithstanding the many and beautiful ap- 
plications of chemical principles to the explanation of 
the animal functions, we are not to imagine every 
thing in life fufceptible of chemical interpretation. 
What it is that enables the atoms compofing a mufcle 
to cohere, and the mufcle to contract and perform 
great exertions of ftrength, we know not ; but this 
we know very well, that we can never form a mufcle 
by fynthefis,^ or the putting together, in any artificial 
form, thofe lubftances which appear, from analyfis, to 
conftitute a mufcle. There is fomething in animated 
exiftence, which eludes our moft active refearches, 
and which defies fubmiflion to either mechanical or 
chemical laws. With refpect to chemical modes of 
reafonmg upon thefe fubjects, it is obfervable, that 
they apply, with their greateft extent and accuracy, 

to 
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to fuch parts of the body as have the lowed degrees 
of animation, as the teeth, bones, fat, and, generally 
fpeaking, the circulated and fecreted fluids ; while the 
qualities of mufcular fibres, by which they become 
contractile, and of nervous expanfions, whereby they 
take on fenfation, with the whole of the functions 
arifing from irritability and fenfibility, are referable to 
other and different laws. 

The investigation of "thefe Laws of Organic Life is 
attempted by our learned and very ingenious author 
in the following work. The Zoonomia, therefore, 
though not exempt from fanciful and vifionary doc- 
trines, prefents considerations of the firft importance, 
both to the fpeculative philofopher and the pra&ical 
phyfician ; to him who contemplates the operations of 
mind as a fcience, or to him that attends to the cor- 
poreal functions as an artift. How far Dr. Darwin 
has fucceeded, and how much ftill remains to be done 
on this fubject, it may not perhaps be eafy to fay, efpe- 
cially fince his fecond volume has not yet reached us ; 
but I have no hefitation, from a confederation of the 
prefent work, to recommend it warmly to the perufal 
of ftudents, and efpecially of beginners, whofe unbi- 
afed minds will receive and comprehend its interefting 
contents, with lefs difficulty than thofe already occu- 
pied by pre-conceptions and prejudices. 

SAMUEL L. MITCHILL. 

Plandome, June 20, 1 796. 
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.AIL to the Bard! who sung, from Chaos hurl'd 
How suns and planets form'd the whirling world; 
How sphere on sphere Earth's hidden strata bend, 
And caves of rock her central fires defend ; 
Where gems new-born their twinkling eyes unfold, 5 

And young ores shoot in arborescent gold. 

How the fair Flower, by Zephyr woo'd, unfurls 
Its panting leaves, and waves its azure curls ; 
Or spreads, in gay undress, its lucid form, 
To meet the sun, and shuts it to the storm; 10 

While in green veins impassion'd eddies move, 
And Beauty kindles into life and love. 

How the first embryon-fibre, sphere, or cube, 
Lives in new forms, — a line, — a ring, — a tube; 
Closed in the womb with limbs unfinish'd laves, 15 

Sips with rude mouth the salutary waves; - 
Seeks round its cell the sanguine streams that* pass, 
And drinks, with crimson gills, the vital gas; 
Weaves with soft threads the blue meandering vein, 
The heart's red concave, and the silver brain; 20 

Leads the long nerve, expands the impatient sense, 
And clothes in silken skin the- nascent Ens. 

Erewhile, emerging from its liquid bed, 
It lifts in gelid air its nodding head; 

The light's first dawn with trembling eye-lid hails, 25 

With lungs untaught arrests the balmy gales; 
Tries its new tongue in tones unknown, and hears 
The strangG vibrations with unpractised ears; 
Seeks with spread hands the bosom's velvet orbs, 
With closing lips the milky fount absorbs; 30 
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And, as compress'd the dulcet streams distil, 

Drinks warmth and fragrance from the living rill ; 

Eyes with mute rapture every waving line, 

Prints with adoring kiss the Paphian shrine, 

And learns ere long the perfect form confess'd, 35 

Ideal Beauty from its mother's breast. 

Now in strong lines, with bolder tints design'd, 
You sketch ideas, and pourtray the mind; 
Teach how fine atoms of impinging light 
To ceaseless change the visual sense excite ; 40 

While the bright lens collects the rays, that swerve, 
And bends their focus on the moving nerve : 
How thoughts to thoughts are link'd with viewless chains, 
Tribes leading tribes, and trains pursuing trains; 
With shadowy trident how Volition guides, 45 

Surge after surge, his intellectual tides; 
Or, Queen of Sleep, Imagination roves 
With frantic Sorrows, or delirious Loves. 

Go on, O Friend ! explore with eagle-eye, 
Where wrapp'd in night retiring causes lie : r o 

Trace their slight bands, their secret haunts betray,' 
And give new wonders to the beam of day ; 
Till, link by link with step aspiring trod, 
You climb from Nature to the throne of God. 

So saw the Patriarch with admiring eyes c/r 

From earth to heaven a golden ladder rise ; 
Involved in clouds the mystic scale ascends, 
And brutes and angels crowd the distant ends. 
Trttt. Col. Cambridge, Jan. 1, 1704. 
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PREFACE. 



JL HE purport of the following pages is an endeavour to re- 
duce the facls belonging to Animal Life into claffes, or- 
ders, genera, and fpecies ; and, by comparing them with each 
other, to unravel the theoiy of diieafes. It happened, perhaps 
unfortunately for the inquirers into the knowledge of difeafcs, 
that other fciences had received improvement previous to their 
own ; whence, inftead of comparing the properties belonging 
to animated nature with each other, they, idly ingenious, bufied 
themfelves in attempting to explain the laws of life by thofe of 
mechanifm and chemiftry ; they confidered the body as an hy- 
draulic machine, and the fluids as pairing through a feries of 
chemical changes, forgetting that animation was its eiTential 
charadleriiHc. 

The great Creator of all things has infinitely diverfified 

I the works of his hands, but has at tire fame time ftamped a cer- 

J tain limilitude on the features of nature, that demonftrates to 

/ us, that the whole is one family of one parent. On this fimi- 

litude is founded all rational analogy ; which, fo long as it is 

concerned in comparing the efTential properties of bodies, leads 

us to many and important difcoveries ; but when with licentious 

activity it links together obje6ls, otherwife difcordant, by fome 

fanciful limilitude, it may indeed colled! ornaments for wit and 

poetry, but philofophy and truth recoil from its combinations. 

The want of a theoiy, deduced from fuch Uriel: analogy, 
to conduct the praclice of medicine, is lamented by its profeflbrs ; 
for, as a great number of unconnected fails are difficult to be 
acquired, and to be reafoned from, the art of medicine is in 
many inftances lefs efficacious under the direction of its wifeft 
practitioners ; and by that bufy crowd, who either boldly wade 
in darknefs, or are led into endlefs error by the glare of falfe 
theory, it is daily praclifed to the deftruclion of thoufands ; add 
to this the unceafing injury which accrues to the public by the 
perpetual advertifements of pretended noftrums ; the minds of 
tfhe indolent become fuperftitioufly fearful of difeafes, which 
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they do not labour Under; and thus become the daily prey of 
fome crafrv enipyi ic. 

A theory founded upon nature, that fhould bind together the 
fcattcred facts of medical knowledge, and converge into one 
point of view the laws of organic life, would thus on many 
accounts contribute to the intereft of fociety. It would capa- 
citate men of moderate abilities to pradtife the art of healing 
with real advantage to the public ; it would enable every one of 
literary acquirements to diftinguifll the genuine difciples of me- 
dicine from thofe of boaftful effrontery, or of wily addrefs ; 
and would- teach mankind in fome important fituations the 
ivlcdge of thcmfelves. 

There are fome modern practitioners who declaim againft 
medical theory in general, not confulering that to think is to 
theorize ; and that no one can diredf. a method of cure to a per- 
fon labouring under difeafe without thinking, that is, without 
theorizing ; and happy therefore is the patient, whofe phyfician 
pofieffes the bell theory. 

The words idea, perception, fenfation, recollection, fug- 
geffion, and affociation, are each of them ufed in this treatife 
in a more limited fenfe than in the writers of metaphyfic. The 
author was in doubt, whether he fhould rather have fubftituted 
new words inftead of them; but was at lengdi of opinion, 
that new definitions of words already in ufe would be lefs 
bunhenfome to the memory of the reader. 

A great part of this work has lain by the writer above 
twenty years, as fome of his friends can teftify : he had hoped 
by frequent revifion to have made it worthy the acceptance 
of die public ; this however his other perpetual occupations 
have in part prevented, and may continue to prevent, as long 
as he may be capable of revifmg it ; he therefore begs of the 
candid reader to accept of it in its prefent ftate, and to excufe 
any inaccuracies of expreffion, or of conclufion, into which 
the intricacy of his fubjedt, the general irnperiedtion of lan- 
guage, or the frailty he has in common with other men, may 
have betrayed him ; and from which he has not the vanity to 
believe this treatife to be exempt. 
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SECT. I. 

OF MOTION. 

1 HE whole of nature may be fuppofed to con fife of 
•two effences or fubftances ; one of which may be termed fpirif, 
and the other matter. The former of thefe polTeffes the power 
to commence or produce motion, and the latter to receive and 
communicate it. So that morion, cenfdered as a caufe, imme- 
diately precedes every effect ; and, confidered as an effect, it 
immediately fucceeds every caufe. 

The motions of matter may be divided into two kinds, 
primary and fecondary. The fecondary motions are thofe 
which are given to or received from other matter in motion. 
Their laws have been fuccefsfully inveftigated by philofophers 
in their treatifes on mechanic powers. Thefe motions are dif- 
tinguifhed by this ciicumftance, that the velocity multiplied 
into the quantity of matter of the body acted upon, is equal 
to the velocity multiplied into the quantity of matter of the 
adding body. 

The primary motions of matter may be divided into three 
claffes, thofe belonging to gravitation, to chemiftry, and to 
life ; and each clafs has its peculiar laws. Though thefe three 
claffes include the motions of folid, liquid, and aerial bodies ; 
there is neverthelefs a fourth divifion of motions ; I mean thofe 
of the fuppofed ethereal fluids of magnetifm, electricity, heat, 
and light ; whofe properties are not (o well inveftigated as to 
be claffed widi fufficient accuracy. 

i/?. The gravitating motions include the annual and diurnal 
rotation of the earth and planets, the flux and reflux of the 
ocean, J the defcent of heavy bodies, and other phenomena of 
gravitation. The unparalleled fagacity of the great Newton 
has deduced the laws of this clafs of motions from the flmple 
pmciple of the general attraction of matter. Thefe motions 
are diftinguilhed by their tendency to or from the centers of 
the fun or planets. 

2d. The chemical clafs of motions includes all the various 
appearances of chemiftry. Many pf the facts, which belong 

to 
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to thefe branches of fcience, are nicely afcertained, and ele- 
gantly ciaffed ; but their laws have not yet been developed from 
fuch fimple principles as thofe above-mentioned ; though it is 
probable, that they depend on the fpecific attractions belong- 
ing to the particles of bodies, or to the difference of the quan- 
tity of attraction belonging to the fides and angles of thofe par- 
ticles. The chemical motions are diftinguifhed by their being 
generally attended with an evident decompofition or new com- 
bination of the active materials, 

3d. The third clafs includes all the motions of the animal 
and vegetable world; as well thofe of the veMs, which cir- 
culate their juices, and of the mufcles, which perform dieir 
locomotion, as thofe of the organs of fenfe, which conftitute 
their ideas. 

This laft clafs of motion is the fubjedt of the following 
pages, which, though confeious of their many imperfections 
1 hope may give fome pleafure to the patient reader, and contri- 
bute iomething to die knowledge and to the cure of difeafes 



SECT. II. i. 

EXPLANATIONS AND DEFINITIONS. 

Outline of the animal economy.— \l. I. Of the fenforium. 

Y J , , ain and ne ™ous medulla. 2. J nerve, a A 

mujcular fibre. 5 . The immediate organs of fenfe. 6 The 

external organs of fcnf ^ ?> Jn ^ 9 /fi n f ual ^-^ 

b. perception 9. Senfation. 10. Recolleciion and fur- 
& ejtion. 11. Habit, caufation, afociation, catenation: 12. 
Kef ex ideas. 13. Stimulus defined. 



As fome "^.nations and definitions will be neceff ary In the profecution of the 

zt ; ^7. T b,ed wi : h thera :n this p,ace ' and » -t-ted tok^ 
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of the brain, which is lodged in the neck and back, and which is 
crroneoufly called die fpinal marrow. The ultimate fibrils of 
thefe nerves terminate in the immediate organs of fenfe and 
mufcular fibres, and if a ligature be put on any part of their 
paffage from the head or fpine, all motion and perception ceafe 
in the parts beneath the ligature. 

2. The longitudinal mufcular fibres compofe the locomotive 
rhufcles, whole contractions move the bones of the limbs and 
trunk, to which their extremities are attached. The annular 
or fpiral mufcular fibres compofe the vafcular mufcles, which 
conftitute the inteftinal canal, the arteries, veins, glands, and 
abforbent veffels. 

3. The immediate organs of fenfe, as the retina of the eye, 
probably confift of moving fibrils, with a power of contraction 
iimilar to that of the larger mufcles above defer ibed. 

4. The cellular membrane coniifts of cells, which refemble 
thofe of a fponge, communicating with each other, and con- 
necting togetherall the other parts of the body. 

5. The arterial fyftem coniifts of the aortal Mid die pulmo- 
nary artery, which are attended through their whole courie 
with their correfpondent veins. The pulmonary artery re- 
ceives the blood from the right chamber of the heart, and car- 
ries it to the minute exteniive ramifications of tire lungs, where 
it is expofed to the action of the air on a furface equal to that 
of the whole external fkin, through the thin moift coats of 
thofe veffels, which are fpread on the air-cells, which conftitute 
the minute terminal ramifications of the wind-pipe. Here the 
blood changes its colour from a dark red to a bright fcarlet. 
It is then colleaed by the branches of the pulmonary vein, and 
conveyed to the left chamber of the heart. 

6. The aorta is another large artery, which receives the 
blood from the left chamber of the heart, after it has been thus 
aerated in the lungs, and conveys it by afcending and descending 
branches to every other part of the fyftem : the extremities ot 
this artery terminate either in glands, as the falivary glands, la- 
chrymal glands, &c. or in capillary veffels, which are probably 
lefs involuted glands; in thefe fome fluid, as faliva, tears, per- 
fpiration, are feparated from the blood ; and die remainder ot die 
blood is abforbed or drank up by branches of viens correfpon- 
dent to the branches of die artery ; which arc furnifhed with 
valves to prevent its return ; and is thus carried back, after 
having again changed in colour to a dark red, to the right 
chamber of the heart. The circulation of the blood in the liver 
differs from this general fyftem ; for the veins which drink up 
the refluent blood from thofe arteries, which arc fpread on the 

bowels 
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bowels and mefentery, unite into a trunk in the liver, and form 
a kind of artery, which is branched into the whole fubftance 
of the liver, and is called the vena portarum; and from which 
the bile is feparated by the numerous hepatic glands, which 
conftitute that vifcus. 

7. The glands may be divided into three fyftems, the con- 
voluted glands, fuch as thofe above defcribeJ, which feparafe 
bile, tear:,, faliva, &c. Secondly, the glands without convo- 
lution, as the capillary vefTels, which unite the terminations 
of the arteries and veins, and feparate both the mucus, which 
lubricates the cellular membrane, and the perfpirable matter, 
which preferves the fkin moifr. and flexible. And thirdly, the 
whole abforbent fvftem, confiding of the lacteals, which open 
their mouths in the flomach and inteflines, and of the lym- 
phatics, which open their mouths on the external furface of 
the body, and on the internal linings of the cells of the cellular 
membrane, and other cavities of the body. 

Thefe lacteal and lymphatic veflels are furnifhed with nu- 
merous valves to prevent the return cf the fluids, which rhey 
abforb, and terminate in glands, called lymphatic glands, and 
may hence be confidered as long necks or mouths belonging 
to thefe glands. To thefe they convey the chyle and mucus, 
with a part of the perfpirable matter, and atmofpheric moiilure ; 
all which, after having paffed through thefe glands, and having 
fuffercd fome change in them, are carried forward into the 
blood, and fupply perpetual nourifhment to the fyftem, or re- 
place its hourly wafte. 

8. The flomach and inteftinal canal have a conftant vermi- 
cular motion, which carries forward their contents, after the 
la&eals have drank up the chyle from them ; and which is ex- 
cited into action by the flimulus of the aliment we {wallow, but 
which becomes occafionally inverted or retrograde, as in vomit- 
ing, and in the iliac paflion. 

II. 1. The wordfenforium m the following pages is defigned 
to exprefs not only the medullary part of the brain, fpinal mar- 
row, nerves, organs of fenfe, and of the mufcles ; but alfo at 
the lame time that living principle, or fpirit of animation, which 
refides throughout the body, without being cognizable to our 
fenfes, except by its effects. The changes which occafionally 
take place in the fenforium, as during the exertions of volition, 
or the fenfations of pleafure or pain, are termed fenforlal mo- 
tions. 

2. The fimilarity of the texture of the brain to that of the 
pancreas, and fome other glands of the body, has induced the 
inquirers into this fubjecT: to believe, that a fluid, perhaps much 

more 
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more fubtile than the electric aura, is feparated from the blood 
by that organ for the purpofes of motion and fenfation. When 
we recollect, that the electric fluid itfelf is actually accumu- 
lated and given out voluntarily by the torpedo and die gymno- 
tus eledtricus, that an electric mock will frequently ftimulate 
into motion a paralytic limb, and laflly, that it needs no per- 
ceptible tubes to convey it, this opinion feems not without pro- 
bability ; and the lingular figure of the brain and nervous fyf- 
tem feems well adapted to distribute it Over every part of ;he 
body. 

For the medullary fubftance of the brain not only occupies 
the cavities of the head and fpine, but pafTes along the innu- 
merable ramifications of the nerves to the various mufcles and 
organs of fenfe. In thefe it lays afide its coverings, and is in- 
termixed with the {lender fibres, which ccnftitute thofe mufcles 
and organs of fenfe. Thus all thefe diftant ramifications of 
the fenforium are united at one of their extremities, that is, in 
the head and fpine ; and thus thefe central parts of the cenfori- 
um conftitute a communication between all the organs of fenfe 
and mufcles. 

3. A nerve is a continuation of die medullary fubftance of 
the brain from the head or fpine towards the other parts of the 
body, wrapped in its proper membrane. 

4. The mnjcular fibres are moving organs intermixed with 
that medullary fubftance which is continued along the nerves, 
as mentioned above. They are indued with the power of con- 
traction, and are again elongated either by antagonift mufcles, 
by circulating fluids, or by elaftic ligaments. So the mufcles 
en the one fide of the fore-arm bend the fingers by means of 
their tendons, and thofe on the other fide of the fore-arm ex- 
tend them again. The arteries are diftended by the circulating 
blood ; and in the necks of quadrupeds there is a ftrong elaftic 
ligament, which afiifts the mufcles, which elevate the head, 
to keep it in its horizontal politicn, and to raife it alter it has 
been deprelTed. 

5. The immediate organs of fenfe conlift in like manner 6f 
moving fibres enveloped in the medullary fubftance above men- 
tioned ; and are erroneously fuppofed to be fimply an expanii- 
011 of the nervous medulla, as the retina of the eye, and the 
rete mucofum of the fkin, which are the immediate organs of 
vilion, and of touch. Hence, when we fpeak of the contrac- 
tions of the fibrous parts of the body, we (hall mean both die 
contractions of the mufcles, and thofe of the immediate organs 
of fenfe. Thefe fibrous motions are thus diftinguifhed from 
the .' motions above mentioned. 

6. The 
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6. The external organs of fenfe are the coverings of the 
immediate organs of fenfe, and are mechanically adapted for 
the reception or tranfmiffion of peculiar bodies, or of their 
qualities, as the cornea and humours of the eye, the tympanum 
of the ear, the cuticle of the fingers and tongue. 

7. The word Idea has various meanings in the writers of 
metaphyiic : it is here ufed limply for thofe notions of external 
things, which our organs of fenfe bring us acquainted with 
originally; and is defined a contraction, or motion, or con- 
figuration, of the fibres, which conftitute the immediate or- 
gan of fenfe ; which will be explained at large in another part 
of the work. Synonymous with the word idea, we (hall fome- 
rimes ufe the worikfenfual motion, in contradiftinction to muf- 
cular motion. 

8. The word perception includes both the action of the or- 
gan of fenfe in confequence of the impact of external objects, 
and our attention to that action ; that is, it exprelTes both die 
motion of the organ of fenfe, or idea, and the pain or pleafure 
that fucceeds or accompanies it. 

9. The pleafure or pain which necelTarily accompanies all 
thofe perceptions or ideas which we attend to, either gradually 
fubfides, or is fucceeded by other fibrous motions. In the lat- 
ter cafe it is termed fenfation, as explained in Sect. V. 2, and * 
VI. 2. — The reader is intreated to keep this in his mind, that 
through all this treatife the word fenfation is ufed to exprefs 
pleafure or pain only in its active ft ate, by whatever means it 
is introduced into the fyftcm, without any reference to the fti- 
mulation of external objects. 

10. The vulgar ufe of the word memory is too unlimited 
for our purpofe : thofe ideas which we voluntarily recall are 
here termed ideas of recolleclion, as when we will to repeat 
the alphabet backwards. And thofe ideas which are fuggefted 
to us by preceding ideas, are here termed ideas of fuggejlion, as 
whilft we repeat the alphabet in the ufual order; when by 
habits previously acquired B is fuggefted by A, and C by B, 
without any effort of deliberation. 

1 1 . The word ajfociation properly flgnifies a fociety or con- 
vention of things in fome refpects limilar to each other. We 
never fay in common language, that the effect is aiTociated 
with the caufe, though they heceffarily accompany or fucceed 
each other. Thus the contractions ol our mufcles and organs 
of fenfe may be faid to be affociated with irritations, or with 
volition, or with fenfation ; becaufe they are caufed by them, 
as mentioned in Sect. IV. When fibrous contractions fuc- 
ceed other fibrous contractions, the connection h termed ajjo- 

clat'iQH ; 
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elation ; when fibrous contractions fucceed fenforial motions, 
the connection is termed caufation \ when fibrous and fenforial 
motions reciprocally introduce each other in progreflive trains 
or tribes, it is termed catenation of animal motions. All thefe 
connections are faid to be produced by habit ; that is, by fre- 
quent repetition. 

12. It may be proper to obferve, that by the unavoidable 
idiom of our language the ideas of perception, of recollection, 
or of imagination, in the plural number fignify the ideas be- 
longing to perception, to recollection, or to imagination; 
whilft the idea of perception, of recollection, or of imagina- 
tion, in the lingular number is ufed for what is termed " a re- 
flex idea of any of thofe operations of the fenforium." 

13. By the wordjllmulus is not only meant the application 
of external bodies to our organs of fenfe and mufcular fibres, 
which excites into action the fenforial power termed irritation ; 
but alfo pleafure or pain, when they excite into action the fen- 
forial power termed fenfation; and defire or averfion, when 
diey excite into action the power of volition ; and laftly, the 
fibrous contractions which precede affociation; as is further 
explained in Sect. XII. 2. 1. 



SECT. III. 



THE MOTIONS OF THE RETINA DEMONSTRATED 
BY EXPERIMENTS. 

I. Of animal motions and of ideas. II. The fibrous flrutlure 
of the retina. III. The atllvlty of the retina in vlfion. 1. 
Rays of light have no momentum. 2. Objecls long viewed 
become fainter. 3. Speilra of black objecls become lumi- 
nous. 4. Varying fpeclra from gyration. 5. From long In- 
fpeclion of various colours. IV. Motions of the organs 
of fenfe conflltute ideas. 1. Light from prej/ing the eye- 
ball, and jound from the pulfatlon of the caroted artery. 
2. Ideas in Jleep ml/laken for perceptions. 3. Ideas of ima- 
gination produce pain and ficknefs like fenfations. 4. 
If 'hen the organ of fenfe is deflroyed, the ideas belonging 
to that fenfe perlfh. V. Analogy between mufcular motions 
and fcnfual motions, or ideas. I. They are both originally 
excited by Irritations. 2. And affo elated together in the 
fame manner. 3. Both aft In nearly the fame times. 4. Are 
alike flrcngthened or fatigued by excrcife. 5. Are alike 
pailful from inflammation. 6. Are alike benumbed by com- 
C prejjion. 
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prclfion. 7. Are alike liable to paralyfis. 8. To convuljiori. 

9. To the influence of old age. VI. Objections anfwered. 

I. Why we cannot invent new ideas. 2. If ideas refemble 

external objecls. 3. Of the imagined fenfation in an am- 
putated limb. 4. Abflracl ideas. VII. What are ideas, 

if they are not animal motions. 

BEFORE the great variety of animal motions can be duly 
arranged into natural claries and orders, it is neceflary to fmooth 
the way to this yet unconquered field of fcience, by removing 
fome obftacles which thwart our paflage. I. To demonftrate 
that the retina and other immediate organs of fenfe poflefs a 
power of motion, and that thefe motions conftitute our ideas, 
according to the fifth and feventh of the preceding affertions, 
claims our firfb attention. 

Animal motions are diftingurfhed from the communicated 
motions, mentioned in the firft fedtion, as they have no mecha- 
nical proportion to their caufe ; for the goad of a fpur on the 
fkin of a horfe fhall induce him to move a load of hay. They 
differ from the gravitating motions there mentioned, as they are 
exerted with equal facility in all directions ; and they differ 
from the chemical clafs of motions, becaufc no apparent de- 
compofitions or new combinations are produced in the moving 
materials. 

Hence, when we fay animal motion is excited by irritation, 
we do not mean that the motion bears any proportion to the 
mechanical impulfe of the ftimulus ; nor that it is affected by 
the general gravitation of the two bodies ; nor by their chemical 
properties ; but folely, that certain animal fibres are excited into 
action by fomething external to the moving organ. 

In this fenfe the ftimulus of the blood produces the contrac- 
tions of the heart ; and the fubftances we take into our ftomach 
and bowels irritate them to perform their neceflary functions. 
The rays of light excite the retina into animal motion by their 
ftimulus ; at the fame time that thofe rays of light themfelves 
are phyfically converged to a focus by the inactive humours of 
the eye. The vibrations of the air irritate the auditory nerve 
into animal action ; while it is probable that the tympanum ot 
the ear at the fame time undergoes a mechanical vibration. 

To render this circumftanee more eafy to be comprehended, 
motion may be defined to be a variation of figure; for the 
whole univerfe may be confidered as one thing poffeffing a cer- 
tain figure ; the motions of any of its parts are a variation of 
this figure of the whole : this definition of motion will be fur- 
explained in Sect. XIV. 2.2. on the production of ideas. 

m NOW, 
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Now, the motions of an organ of fenfe are a fucceflion of 
configurations of that organ ; thelc configurations fucceed each 
other quicker or flower ; and whatever configuration of this 
organ of fenfe, that is, whatever portion of the motion of it is, 
or has ufually been, attended to, conftitutes an idea. Hence 
the configuration is not to be confidered as an effect of the mo- 
tion of the organ, but rather as a part or temporary termination 
of it; and that, whether a paufe fucceeds it, or a new configu- 
ration immediately takes place. Thus, when a fucceflion of 
moving objects are prefented to our view, the ideas of trumpets, 
horns, lords and ladies, trains and canopies, are configurations, 
that is, parts or links of the fuccefiive motions of the organ 
of virion. 

Thefe motions, or configurations of the organs of fenfe, 
differ from the fenforial motions to be defcribed hereafter, as 
they appear to be fimply contractions of the fibrous extremi- 
ties of thofe organs, and in that refpect exactly refemble the 
motions or contractions ofAMrger mufcles, as appears from 
the following experiment :!■ Bfe a circular piece of red filk, 
about an inch in diameter, mf mKet of white paper, in a ftrong 
light, as in Plate I. — look fdp» minute on this area, or till the 
£ye becomes fomewhat fatiguflt and then, gently clofing your 
eyes, and (hading them with ffcirhand, a circular green area 
of the fame apparent diameter ^pcomes vifible in the clofed eye. 
This green area is the colour reverie to the red area, which had 
been previoufly infpected, as explainedjn experiments on ocu- 
lar fpectra at the end of the wor^MPin Botanical Garden, 
P. I. additional note, No. I. -Henf^it appears, that a part of 
the retina, which had been fatigued by contraction in one di- 
rection, relieves itfelf by exerting the antagonift fibres, and pro- 
ducing a contraction in an oppofite direction, as is^mmon in * 
the exertions of our mufcM^- *Jnus, when we are tired with 
long action of our arms in ^PR direction, as in holding a bridle . 
on a journey, we occafiorially throw them into an oppofite 
poiition to relieve the fatigued mufcles. 

Mr. Locke has defined an idea to be " whatever T^refent 
to the mind ;" but this would include the exertions of volition, 
and the fenfations of pieafure and pain, as well as thofe opera- 
tions of our fyffem, which acquaint us with external objects ; 
aud is therefore too unlimited for our purpofe. Mr. Locke'fcems 
to have fallen into a further error, by conceiving that the mind 
could form a general or abftradt idea by its own operation, 
which was the copy of no particular perception ; as of a triangle 
in general, that was neither acute, obtufe, nor right angled. 
The ingenious Dr. Berkley and Mr. Hume have demonfti ated, 

that 
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that fuch general ideas have no exiftence in nature, not even 
in the mind of their celebrated inventor. We (hall therefore 
take for granted at prefent, that our recollection or imagination 
of external objects confifts of a partial repetition of the percep- 
tions which were excited by thofe external objects at the time 
we became acquainted with them; and that our reflex ideas of 
the operations of our minds are partial repetitions of thofe 
operations. 

II. The following article evinces that the organ of vifion 
confifts of a fibrous part as well as of the nervous medulla, 
like other white mufcles ; and hence, as it refembles the muicu- 
lar parts of the body in its ftrudture, we may conclude, that it 
muft refemble them in pofTefling a power of being excited into 
animal motion. — The fubfequent experiments on the optic 
nerve, and on the colours remaining in the eye, are copied from 
a paper on ocular fpectra, publifhed in the 76th volume of the 
Philof. Tranf. by Dr. R. Darwin of Shrewsbury, which, as I 
fhall have frequent occafion j#jfcfer to, is reprinted in this 
work, Sect. XL. The retinjfl ft>, ox ' s e y c was fufpended in 
a glafs of warm water, and f^P M^orn in a few places ; the 



edges of diefe parts appeared jagg^and hairy, and did not con- 
tract and become fmooth like fnfcjje mucus, when it is diftended 
till it breaks, which evinced tjKt it confirmed of fibres. This 
fibrous conftruction became IB} more diftinct to the fight by 
adding fome cauftic alkali to the water ; as the adhering mucus 
was firft eroded, and the hair-like fibres remained floating in 
the veffel. Nor does th§ degree of tranfparency of the retina 
invalidate this evidence of i^s fibrous ftrudture, fince Leeuwen- 
hoek has fliewn, that the chryftaline humour itfelf confifts of 
fibres. Arc. Nar. V. I. 70. 

Hence Appears, that as the mufejes coniift of larger fibres, 
intermixed with a fmaller qutnijA of nervous medulla, the 
organ of vifion confifts of a gread|rquantity of nervous medul- 
IJMttgrmixed with fmaller fibres. It is probable that the loco- 
md^^kufcles of microfcopic animals may have greater tenuity 
trWI of the retina ; and there is reafon to conclude, from 
analogy, that the other immediate organs of fenfe, as the portio 
mollis of the auditory nerve, and the rete mucofum of the fkin, 
poflefs a fimilarity of ftrudture with the retina, and a fimilar 
power of being excited into animal motion. 

Til. The fubfequent articles fhew, that neither mechanical 
impreflions, nor chemical combinations of light, but that the 
ill activity of the retina conftitutes vifion. 

1 . Much has been conjectured, by philofophers, about the 
ntum of the rnys of light: to fubject this to experiment, 

a very 
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a vcrv light horizontal balance was conflrufted by Mr. Michel, 
with about an inch fquare of thin leaf-copper impended at each 
end of it, as described in Dr< Prieftley's Hiftory of Light and 
hits. The focus of a very large convex mirror was thrown 
by Dr. Powel, in his lectures on experimental philofophy, in 
my prefence, on one wing of this delicate balance, and it re- 
ceded from the light; thrown on the other wing, it approached 
towards the light, and this repeatedly ; lb that no fenlible im- 
pulie could be obi'erved, but what might well be alcribed to the 
afcent of heated air. 

Whence it is reafonable to conclude, that the light of the 
day rmift be much too weak, in its dilute ftate, to make any 
mechanical imnreflion on fo tenacious a fubftance as the retina 
of the eye. — Add to this, that as the retina is nearly tranfpa- 
rent, it could therefore make lefs refiftance to the mechanical 
impulfe of light 3 which, according to the obfervations related 
by Mr. Melvil, in the Edinburgh Literary EfTays, only com- 
municates heat, and mould therefore only communicate mo- 
mentum, where it is obifrfe-d, reflected, or refracted. — 
From whence alio may be collected the final c.aufe of this de- 
gree of tranfparency of the retina, viz. leaft by the focus ot 
ftronger lights, heat and pain fhould have been produced in 
the retina, inftead of that ftimulus which excites it into ani- 
mal motion. 

2. On looking long on an area of fcarlet filk of about an 
inch in diameter laid on white paper, as in Plate T. the fcarlet 
colour becomes fainter, till at length it entirely vanifhes, 
though the eye is kept uniformly and fteadily upon it. _ Now, 
if the change or motion of the retina was a mechanical im- 
preffion, or a chemical tinge of coloured light, the perception 
would every minute become ftronger and ftronger, — whereas 
in this experiment it becomes every inftant weaker and weaker. 
The fame circumftance obtains 'in the continued application 
of found, or of fapid bodies, or of odorous ones, or ot tangi- 
ble ones, to their adapted organs of fenfe. 

Thus, when a circular coin, as a (hilling, is prelTed on the 
palm of the hand, the fenfe of touch is mechanically com- 
preffed ; but it is the ftimulus of this preffure that excites the 
oraptn of touch into animal action, which confiitutes the per- 
son of hardnefs and of figure: for in feme minutes the 
eption ceafes, though the mechanical preffure of the ob- 
ject remains. 

3. Make with ink en white paper a very black fpot about 
half an inch in diameter, with a tail abcut an inch in length, 
fo as to refemble a tadpole, as in Plate II.; leck ftedfaftly 

D tor 
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for a minute on the center of this fpot, and on moving the eye 
a little, the figure of the tadpole will be feen on the white 
part of the paper; which figure of the tadpole will appear 
more luminous than the other part of the white paper; which 
can only be explained by fuppofing that part of the retina, 
on which the tadpole was delineated, to have become more 
ferifible to light than the other parts of it, which were expof- 
ed to the white paper; and not from any idea of mechanical 
impreffion or chemical combination of light with the retina. 

4. When any one turns round rapidly, till he becomes diz- 
zy, and falls upon the ground, the ipetStra of the ambient ob- 
jects continue to pxefent themfelves in rotation, and he feems' 
to behold the objects ftill in motion. Now if thefe fpectra 
were impreiiions on a paffive organ, they either muft conti- 
nue as they were received laft, or not continue at all. 

5. Place a piece of red filk, about an inch in diameter, on a 
fheet of white paper, in a ftrong light, as in Plate T. ; look flea- 
dily upon it, from the diftance of about half a yard, for a minute; 
then elofing your eye-lids, cover them with your hands and 
handkerchief, and a green fpedtrum will be feen in your eyes, 
refembling, in form, the piece of red 111k. After fome feconds 
of time the fpe&rum will difappear, and in a few more feconds 
will re-appear ; and thus alternately three or four times, if the 
experiment be well made, till at length it vanifhes -entirely. 

_ 6. Place a circular piece of white paper, about four' inches 
111 diameter, in the funfhine; cover the center of this with a 
circular piece of black filk, about three inches in diameter- 
and the center of the black filk with a circle of pink filk^ 
■ about two inches in diameter; and the center of the pink filk 
vvita a circle of yellow filk, about one inch in diameter- and 
the center of this with a circle of blue filk, about half an inch 
m diameter ; make a fmall fpot with ink in the center of the 
blue filk, as m Plate III. ; look fteadily for a miirote on this 
centra, fpot, and then doling your eyes, and applying your hand 
at about an inch diftance before them, fo as to prevent too 
much or too little light from parting through the eye-lids, and 
you will fee tne moft beautiful circles of colours that imagina- 
tion can conceive ; which are moft refembled by the colours 
occafioneu by pouring a drop or two of oil on a ftill fake 
in a bright day. But thefe circular irifes of colours are not 
S^i^T ?°™ thC C ° l0UrS ° f the fllks above-mentioned, 
exift Ume per P etuall y chan S in S ^ long as they 

From all thefe experiments it appears, that thefe fpeftra in 
-lie eye are not owing to the mechanical impulfe of light im, 

preiTed 
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ed on the retina ; nor to its chemical combination with 

1; nor to the abforption and emiffion of light, as is 

1 rroneoufly, to take place in calcined ihells 

and other phofphorefcenr bod'ies, after having been expofed to 

the light : lor in all thefe cafes the fpedtra in the eye ihould ei- 

remain of the fame colour, or gradually decay, when the 

I is withdraw; and neither their evanefcence during the 

prcfence of their object, as in the fecond experiment, nor their 

change from dark to luminous, as in the third experiment, 

nor their rotation, as in the fourth experiment, nor the alternate 

prcfence and cvanefcence of them, as in the fifth experiment, 

nor the perpetual change of colours of them, as in the lail 

experiment, could exilt. 

IV. The fubfequent articles {hew, that thefe animal motions, 
or configurations of our organs of fenfe, constitute our ideas. 

1. If any one in the dark preffes the ball of his eye, by ap- 
plying; his finger to the external corner of it, a luminous ap-r 
pearance is obferved ; and by a {mail ftrckc en the eye great 
flaflies of fire are perceived. (Newton's Optics.) So that, 
when the arteries, that are near the auditory nerve, make 
ftronger pulfations than ufual, as in fome fevers, an undulating 
found is excited in the cars. Hence it is not the prefence of 
the light and found, but the motions of the organ, that are 
immediately neceffary to conftitute the perception cr idea of 
light and found. 

1. During the time of fiecp, or in delirium, the ideas of 
i nation are miftaken for the perceptions 01 external ob- 
jects ; whence it appears, that thefe ideas of imagination are no 
r than a reiteration of thofe motions of the organs of fenfe, 
which were origins ed bv the famulus of external ob- 

ing hours the fimple ideas, that we call 
up by recollection or bv imagination, as the colour of red, 
or the fmell oi femblances of the fame 

fimple idea from perception; and in confcquencc muff be a 

on called the I is origi- 

ing of the teeth in biting the 

in which our food was 

explained in the Section 

iticn of tl 

my- 
feH f: iced ; in tl 

t . - diftin&Iy, or when 1 fee 

i:al pain in 

the 



i6 MOTIONS OF THE RETINA. Sect. III. 4, 

the nerves of my teeh. So that this idea and pain feem to be 
nothing more than the reiterated motions of thofe nerves, that 
were formerly fo difagreeably affected. 

' Other ideas that are excited by imagination or recollection 
jn many inftances produce fimilar effects on the conftitution, 
as our perceptions had formerly produced, and are therefore 
undoubtedly a repetition of the fame motions. A frory which 
the celebrated Baron Van Swieton relates of himfelf is to this 
purpole. He was prefent when the putrid carcafe of a dead 
dog exploded with prodigious flench ; and fome years after-, 
wards, accidentally riding along the fame road, he was thrown 
into the fame ficknefs and vomiting by the idea of the flench, 
as he had before experienced from the perception of it. 

4. Where the organ of fenfe is totally deftroyed, the ideas 
which were received by that organ feem to perifh along with 
it, as well as the power of perception. Of this a fatisfactory 
inftance has fallen under my obfervation. A gentleman about 
fixty years of age had been totally deaf for near thirty years : 
he appeared to be a man- of good underftanding, and amufed 
himfelf with reading, and by converfing either by the ufe of 
the pen, or by figns made with his ringers, to reprefent letters. 
I obferved that he had fo far forgot the pronunciation of the 
language, that when he attempted to fpeak, none of his words 
had diftinct articulation, though his relations could fometimes 
underftand his meaning. But, which is much to the point, 
he affured me, that in his dreams he always imagined that peo- 
ple converfed with him by figns or writing, and never that 
he heard any one fpeak to him. From hence it appears, 
that with the perceptions of founds he has alfo loft the ideas 
of them ; though the organs of fpeech ftill retain fomewhat of 
their ufual habits of articulation. 

This obfervation may throw fome light on the medical treat- 
ment of deaf people ; as it may be learnt from their dreams 
whether the auditory nerve be paralytic, or their deafnefs be 
owing to fome defect of the external organ. 

It rarely happens that the immediate organ of virion is per- 
fectly deftroyed. The moft frequent caufes of blindnefs are 
occasioned by defects of the external organ, as in cataracts 
and obfufcations of the cornea. But I have had the opportu- 
nity of converfing with two men, who had been fome years 
blind ; one of them had a complete gutta ferena, and the other 
had loft the whole fubftance of his eyes. They both told me 
that they did not remember to have ever dreamt of viitble ob- 
jects, fince the, total lofs of their light. 

V. Another method of difcovcring that our ideas are ani- 
mal 
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mal motions of the organs of fenfe, is from confidering the 
great analogy they bear to the motions of the larger mufcles 
of the body. In the following articles it will appear that they 
are originally excited into action by the irritation of external 
objects like our mufcles ; are affociated together like our muf- 
cular motions ; act in fimilar time with them ; are fatigued by 
continual exertion like them ; and that the organs of fenfe are 
fubject to inflammation, numbnefs, palfey, convulfion, an«J 
the defects of old age, in the fame manner as the mufcula* 
fibres. 

1. All our perceptions or ideas of external objects are uni- 
verfally allowed to have been originally excited by the ftimu- 
lus of thofe external objects ; and it will be .(hewn in a fuc- 
ceeding fection, that it is probable that all our mufeular mo- 
tions, as well thofe that are become voluntary as thofe of the 
heart and glandular fyftem, were originally in like manner 
excited by the ftimulus of fomething external to the organ of 
motion. 

' "*2. Our ideas are alfo affociated together after their produc- 
tion precifely in the fame manner as our mufeular motions - y 
which will likewife be fully explained in the fucceeding fection. 

3. The time taken up in performing an idea is likewife 
much the fame as that taken up in performing a mufeular mo- 
tion. A mufician can prefs the keys of an harpfichord with 
his fingers in the order of a tune lie has been accuflomed to 
play, in as little time as he can run over thofe notes in his 
mind. So we many times in an hour cover our eye-balls with 
our eye-lids without perceiving that we are in the dark ; hence 
the perception or idea of light is not changed for that of dark- 
niefs in fo fmall a time as the twinkling of an eye ; fo that in 
this cafe the mufeular motion of the eye-lid is performed 
quicker than the perception of light can be changed for that 
of darknefs. — So if a tire-flick be whirled round in the dark, 
a luminous circle appears to the obferver; if it be whirled 
fomewhat flower, this circle becomes interrupted in one part ; 
and then the time taken up in fuch a revolution of the ftick is 
the fame that the obferver ufes in changing his ideas : thus the 
ds?.ixo«xorov mo; of Homer, the long fhadow of the flying ja- 
velin, is elegantly defigned to give us an idea of its velocity, 
and not of its length. 

4. The fatigue that follows a continued attention of the 
mind to one object is relieved by changing the fubject of our 
thoughts ; as the continued movement of one limb is relieved 
by moving another in its flead. Whereas a due exercife of 
the faculties of the mind fhengthens and improves thofe facul- 
ties. 
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ties, whether of imagination or recollection ; as the exercifa 
of our limbs in dancing or fencing increafes the ftrength and 
agility of the mufcles thus emplo, 

5. If the mufcles of any limb are inflamed, they do nor 
move without pain ; fa when the retina is inflamed, its mo- 
tipns aiio are painful. Hence light is as intolerable in t!u\ 
kind of ophthalmia, as the preflure is to the finger in the pa- 
ronychia. In this difeafe the patients frequently dream of 
having their eyes painfully dazzled ; hence the idea of ftrong 
light is painful as well as the reality. The firfi: of thefe fads 
evinces that our perceptions are motions of the organs of 
fenfe; and the latter, that our invaginations are alfo motions of 
the fame organs. 

6. The organs of fenfe, like the moving mufcles, are lia- 
ble to become benumbed, or lefs fenfible, from comprcmon. 
Thus, if any perfon on a light day looks on a white wail, he 
may perceive the ramifications of the optic artery, at every 
puliation of it, reprefented by darker branches on the white 
wall; which is evidentlv owing to its comprcfling the retin^a. 
during - the diafiole of the arterv. Savage Nofoloo-. 

7. The organs of fenfe and the moving mufcles are alike 
liable to be affected with pally, as in die gutta fcrena, and in 
fome cafes of deafnefs ; and one fide of the face has fomeu'mes 
loft its power of ienfation, but retained its power of motion; 
other parts of the body have loft their motions, but retained 
their fenfation, as in the common hemipiagia ; and in other 
inftances both thefe powers have peri fhed together. 

8. In fome convulfive difeafes a delirium or infinity fuper- 
venes, and the convulfions ccafe ; and converfely the convul- 
fions mail fupervene, and the delirium ceafe. — Of this I have 
been a witnefs many times in a day in the paroxyfms of viol 
epiiepfies; which evinces that one kind of delirium is a convul- 
iion of the organs of fenfe, and that our ideas are the motion.; 
of thefe organs : the fubfequent cafes will illuftrate this ob- 
fervation. 

Mifs G , a fair young lady, with light eves and hair, 

was feized with moft violent convulfions of her limbs, with 
outrageous hiccough, and moft vehement efforts to vomit : af- 
ter near an hour was elapfed this tragedy ceaied, and a calm 
talkative delirium i 1 ' for about another hour; and 

thefe relieved each other at intervals during the greateft part 0:' 
three or four days. A: tg carefully conlidered this 

difeafe, I_ thought the convulfions of her ideas lefs dangerou-, 
than thole of her mufcles; and having in vain attempt-. 
make any opiate continue in her ft an ounce of lauda- 

num 
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num was rubbed along the fpinc of her back, and a dram of 
it was ufed as an enema ; by this medicine a kind of drunken 
delirium was continued many hours ; and when it ceafed the 
jliioos did not return ; and the lady continued well many 
years, except fome {lighter relapfes, which were relieved in 
tame manner. 

Mil's II , an accomplifhed young lady, with light eyes 

and hah', was feized with convuliions of her limbs, with hic- 
;h, and efforts to vomit, more violent than words can ex- 
prefs ; thefe continued near an hour, and were fucceeded with 
a cataleptic fpafm of one arm, with the hand applied to her 
head; and after about twenty minutes thefe fpafms ceafed, 
and a talkative reverie fupervened for near another hour, 
: which no violence, which it was proper to ulc, could 
awaken her. Thefe periods of convuliions, hrft of the muf- 
cles, and then of the ideas, returned twice a day for feveral 
weeks; and were at length removed by great dofes of opium, 
after a great variety of other medicines and applications had 
been in vain experienced. This lady was fubjecf. to frequent 
relapfes, once or twice a year, for many years, and was as 
frequently relieved by the fame method. 

Mils W , an elegant young lady, with black eyes and 

hair, had fometimes a violent pain of her fide, at other times a 
moll painful ftrangury, which were every day fucceeded by de- 
lirium , which gave a temporary relief to the painful fpafms. 
After the vain exhibition of variety of medicines and applica- 
tions bv different phyficians, for more than a twelvemonth, 
ihe was directed to take fome dofes of opium, which were 
gradually increafed, by which a drunken delirium was kept 
Up lor a day or two, and the pains prevented from returning. 
A ilelh diet, with a little wine or beer, inftead of the low 
ncn Ihe had previoufly ufed, in a few weeks completely 
eftablifhed her health ; which, except a few relapfes, has 
continued for many years. 

9. Luftly, as we advance in life all the parts of the body 
become more ri?;id, and are rendered lefs fufceptible of new 
habits of motion, though they retain thofe that were before 
cftabli flicd. This is fenfibly obierved by thofe who apply 
themfelves late in life to mulic, fencing, or any of the me- 
chanic arts. In the fame manner may elderly people retain 
the ideas they had learned early in life, but find great diffi- 
culty in acquiring new trains or memory ; inlomuch that in 
extreme old age we frequently fee a forgetfulnefs of the bufi- 
nefs of yefterday, and at the fame time a circumftantial re- 
membrance of the amufements of their youth; trill at length 

E the 
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the ideas of recollection ami aaivity of the body gradually 
•ceafc together,— fuch is the condition of humanity .'—and 
nothing remains but the vital motions and fonlations. 

VI. i. in oppofition to this doctrine of the production of 
our ideas, it may be afked, if foVne of our ideas, like other 
animal motions, 'are voluntary, why can we not invent new 
ones, that have not been received by perception ? The an- 
fwer will be better underftood after having perufed the fuc- 
ceeding fection, where it will be explained, that the mufcular 
motions likewife are originally excited by the hamulus of bo- 
dies external to the moving organ; and that the will has only 
the power of repeating the motions thus excited. 

2. Another objector may afk, Can he motion of an organ 
of fenfe referable an odour or a colour? To which I can only 
anfwer, that it has not been demonftrated that any of our 
ideas referable the objects that excite them ; it has generally 
been believed that they do not ; but this mail be difcuiTed at 
large in Sect. XIV. 

3. There is another objection that at firfl view would feem' 
lefs eaiy to furmount. After the amputation of a foot or a 
finger, it has frequently happened, that an injury being offered 
to the flump of the amputated limb, whether from cold air, too 
great prefTure, or other accidents, the patient has complained of 
a fenfation of pain in the foot or finger that was cut off. Does 
not this evince that all our ideas are excited in the brain, and 
not in the organs of fenfe ? This objection is anfwered by 
obferving, that our ideas of the fhape, place, and foliditv of 
our limbs, are acquired by our organs of touch and of light, 
which are fituated in our fingers and eyes, and not b\ 
ienfations in the limb itfelf. 

In this cafe the pain or fenfation which formerly .has arifea 
in the foot or toes, and been propagated along the nerves to 
the central part of thefenforium, was at the fame time accom- 
panied with a vihble idea of the fhape and place, and with a 
tangible idea of the folidity of the affected limb: now, when 
thefe nerves are afterwards affected by any injury done to the 
remaining flump with a iimilar degree or kind of pain, the ideas 
of the fhape, place, or folidity of the loft limb, return by af- 
fociation ; as thefe ideas belong to the organs of fight and 
touch, on which they were firfl excited. 

4. If you wonder what organs of fenfe can be excited into 
morion, when you call up the ideas of wifdom or benevo- 
lence, which Mr. Locke has termed abflracted ideas ; I afk 
you by what organs of fenfe you firfl became acquainted 
with thefe ideas ? And the anfwer will be reciprocal ; for if is 

certain 
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certain that all our ideas were originally acquired by our or- 
gans of fenfe; for whatever excites our perception muft be 
external to the organ that perceives it, and wc have no other 
inlets to knowledge but by our perceptions^ as will be fur- 
explained in Section XIV. and XV. on the Productions 
and Gaffes of Ideas. 

VII. If our recollection or imagination be not a repetition 
of animal movements, 1 afk, in my turn, What is it ? You 
tell me it confifts of images or pictures of things. Where is 
this extenfive canvafs hung up ? or where are the numerous 
receptacles in which thofe are depofited ? or to what elfe in 
the animal fyftem have they any fimilitude ? 

That pleating picture of objects, represented in miniatuie 
on the retina of the eye, feems to have given rife to this illu- 
five oratory ! It was forgot that this reprefentation belongs ra- 
ther to the laws of light, than to thofe of life ; and may with 
equal elegance be feen in the camera obfeura as in the eye; 
that the picture vanifhes for ever, when the objedt is 
withdrawn. 



SECT. IV. 
LAWS OF ANIMAL CAUSATION. 

I. The fibres, which conftitute the mufcles and organs of 
fenfc, poffefs a power of contraction. The circumiiances 
attending the exertion of this power of contraction con- 
ftitute the laws of animal motion ; as the circumftances at- 
tending the exertion of the power of attraction confti- 
tute the laws of motion of inanimate matter. 

II. The fpirit of animation is the immediate caufe of the 
contraction of animal fibres ; it refides in the brain and nerves, 
and is liable to general or partial diminution or accumulation. 

III. The ftimulus of bodies external to the moving organ is 
the remote caufe of the original contractions of animal fibres. 

IV. A certain quantity of ftimulus produces irritation, 
which is an exertion of the fpirit of animation exciting the 
fibres into contraction. 

V. A certain quantity of contraction of animal fibres, if 
it be perceived at all, produces pleafure ; a greater or lefs 
quantity of contraction, if it be perceived at all, produces 
pain ; tnefe conftitute fenfation. 

VI. A certain quantity of fenfation produces defire or a- 
verfion ; thefe conftitute volition. 

VII All animal motions which have occurred at the fame 
time, or in immediate fucceflion, become fo connected, that 

when 
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when one of them is reproducer!, the other has a tendency to 
accompany or fucceed it. When fibrous contractions iuc- 
ceed or accompany other fibrous contractions, die connec- 
tion is termed aflbciation ; when fibrous contractions fucceed 
fenforial motions, the connection is termed caulation; when 
fibrous and fenforial motions reciprocally introduce each other, 
it is termed catenation of animal motions. Ail thefe connec- 
tions are faid to be produced by habit, that is, by frequent re- 
petition. Thefe laws of animal caufation will be evinced bv 
numerous facts, which occur in our daily exertions ; and will 
atterwards be employed to explain the more recondite phe- 
nomena of the production, growth, difeafes, and decav of 
the animal fyftem. 

SECT. V. 

OF THE FOUR FACULTIES OR MOTIONS OF THE 
SENSORIUM. 

I. Fcur fenforial powers. 2. Irritation, fenfation, volition, 
affociation defined. 3. Senforial motions dijlinguijlicd 
from fibrous motions. 

1. THE fpirit of animation has four different modes of ac- 
tion ; or, in other words, the animal fenforium poffeffes four 
different faculties, which are occaiionally exerted, and caufe 
all the contractions of the fibrous parts of the bodv. Thefe 
are thefaculty of caufing fibrous contractions in consequence 
of the irritations excited by external bodies, in confequenceof 
the fenfations of pleafure or pain, in confequence of volition, t:A 
in confequence of the affbeiations of .fibrous coi s with 
other fibrous contractions, which precede or accoi \ pany them. 

Thefe four faculties of the fenforium during their "inactive 
frate are termed irritability, fenfibility, voluntantv, and affo- 
ciability ; in their adive ftate they are termed as" above, irri- 
tation, fenfation, volition, affociation. 

2. Irritation is an exertion or change of fome extre 
part of the fenforium reliding in the mufcles or omans 
lenfe, ,n confequence of the appulfes cf external bodies. 

Sensation is an exertion or change of the central , 
of the fenforium, or of the whole of it, beginning at i 
c: thofe extreme parts of it, which relide in the mVcles or 
organs of ienfe. 

Volition is an exertion or change of the central P?r 
the fenforium, or of the whole of it, terminating in for., 
thofe extreme parts of it, which rcfide in the mufcles or or, 
of lenfe. A & 

ASSOCIATK 
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Association is an exertion or change of fome extreme 
part of the fenforium refiding in the mufcles or organs of 
fenfe, in confequence of fome antecedent or attendant fibrous 
contractions. 

3. Thefe four faculties of the animal fenforium may, at the 
time of their exertions, be termed motions, without impropriety 
of language ; tor we cannot pafs from a ftate of infenhbility or 
inaction, to a ftate of fenlibility or of exertion, without iome 
change of the fenforium, and every change includes motion. 
We ih ill therefore fometimes term the above defcribed facul- 
ties fenforial motions, to diftinguifh them from fibrous mo- 
tions ; " which latter expreffion includes the motions of the 
mufcles and organs of fenfe. 

The active motions of the fibres, whether thofe of the 
mufcles or organs of fenfe, are probably iimple contractions ; 
the fibres being again elongated by antagonift mufcles, by cir- 
culating fluids, or fometimes by elaftic ligaments, as m the 
necks of quadrupeds. The fenforial motions, which consti- 
tute the fenfations of pleafure or pain, and which conftitute 
volition, and which caufe the fibrous contractions in confe- 
quence of irritation or of affociation, are not here fuppofed 
to be fluctuations or refluctuations of the fpirit of animation ; 
nor are they fuppofed to be vibrations or revibrations, nor 
condenfations or equilibrations of it; but to be changes or 
motions of it peculiar to life. 



SECT. VI. 

OF THE FOUR CLASSES OF FIBROUS MOTIONS. 

I P Origin of fibrous contractions. II. Dijiribution of them 
into four clajfcs, irritative motions, fenfitive motions, 
voluntary motions, and aJJ'ociate motions, defined. 

I. ALL the fibrous contractions of animal bodies originate 
from the fenforium, and refolve fhemfelves into four claffes, cor- 
ieipondent with the four powers or motions of the fenlorium 
above defcribed, and from which they have their caufation. 

1. Thefe fibrous contractions were originally caufed by the 
irritations excited by objects, which are external to the moving 
organ. As the pulfations of the heart are owing to the irritations 
excited by the ftifnulus of the biood ; and die ideas of perception 
are owing to the irritations excited by external bodies. 

2. But as painful or pleafureable fenfations frequently ac- 
companied thole irritations, by habit thefe fibrous contractions 
became caufcable by the fenlations, and the irritations ceafed 

to 
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to be neceffary to their production. As the fecretion of tears 
in grief is caufed by the fenfation of pain; and the ideas of ima- 
gination, as in dreams or delirium, are excited by the pleafure 
or pain with which they were formerly accompanied. 

3. But as the efforts of the will frequently accompanied thefe 
painful'or pleafureable fenfations, by habit the fibrous contrac- 
tions became cauieable by volition ; and both the irritations and 
fenfations ceafed to be neceffary to their production. As the 
.deliberate locomotions of the body, and the ideas of recollection, 
as when we will to repeat the alphabet backwards. 

4. But as many of thefe fibrous contractions frequently ac- 
companied other fibrous contractions, by habit they became 
caufeable by their affociations with them, and the irritations, 

itions, and volition, ceaied to be neceffary to their produc- 
tion. As the actions of the mufcles of the lower limbs in fenc- 
ing are aflbciated with thofe of the arms ; and the ideas of fug- 
geftion are affociated with other ideas, which precede or ao 
company them ; as in repeating carelefily the alphabet in its ufua{ 
order after having began it. 

II. We fhall give the following names to thefe four clafles 
of fibrous motions, and fubjoin their definitions. 

1. Irritative motions. That exertion or change of the fen- 
forium, which is caufed by the appulfes of external bodies, either 
fimply fubfides, or is fucceeded by fenfation, or it produces 
fibrous motions; it is termed irritation, and irritative motions 
are thofe contractions of the mufcular fibres, or of the organs 
of fenfe, that are immediately confequent to this exertion or 
change of the fenforium. 

2. Senfitive motions. That exertion or change of the fen- 
forium, which conititutes pleafure or pain, either fimply fub- 
fides, or is fucceeded by volition, or it produces fibrous motions; 
it is termed fenfation, and the fenfitive motions are thofe con- 
traaions of the mufcular fibres, or of the organs of fenfe, that 
are immediately confequent to this exertion or change of the 
fenlorium. 

3. Voluntary motions. That exertion or change of the 
fenforium, which conftitutes defire or averfion, either fimply 
iabudes, or is fucceeded by fibrous motions; it is then termed 
volition, and voluntary motions are thofe contractions of the 
mufcular fibres or of the organs of fenfe, that are immediately 
confequent to tins exert.on or change of the fenforium 

4. Allocate motions. That exertion or change of the fen- 
forium, winch accompanies fibrous motions, either f imp l v ub- 
fides, or is fucceeded by fenfation or volition, or i 3 uc s 
other fibrous motions; it is then termed affociation, and the 

affbeiate 
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aflociate motions are thofe contractions of the mufcular fibres, 
or of the organs of fenfe, that are immediately consequent to 
this exertion or change of the feniorium. 



1 SECT. VII. 
OF IRRITATIVE MOTIONS. 

I. I. Some mufcular motions are excited by perpetual Irrita- 
tions. 2. Others more frequently by fenfations. 3. Others 
by volition. Cafe of involuntary fir etches in paralytic 
limbs. 4. Some fenfual motions are excited by perpetual 
irritations. '5. Others more frequently by fenfation or 
volition. 

II. I. Mufcular motions, excited by perpetual irritations, 
occafionally become obedient to fenfation and to volition. 
2. And the fenfual motions. 

III. I. Other mufcular motions are ajfo dated with the irri- 
tative ones. 2. And other ideas with irritative ones. 
Of letters, language, hieroglyphics. Irritative ideas exifi. 
•without our attention to them. 

1. 1. MANY of our mufcular motions are excited by per- 
petual irritations, as thofe of the heart and arterial fyftemby the 
circumfluent blood. Many other of them are excited by inter- 
mittent irritations, as thofe of the ftomach and bowels by the 
aliment we fwallow ; of the bile-dudts by the bile ; of the kid- 
neys, pancreas, and many other glands, by the peculiar fluids 
they feparate from the blood ; and thofe of the .lacteal and 
other abforbent veffels by the chyle, lymph, and moifture of 
the atmofphere. Thefe motions are accelerated or retarded, 
as their correfpondent irritations are increafed or diminifhed, 
without our attention or confeioufnefs, in the fame manner as 
the various fecretions of fruit, gum, refin, wax, and honey, 
are produced in the vegetable world, and as the juices of the 
earth and the moifture of the atmofphere are abforbed by their 
roots and foliage. 

2. Other mufcular motions, that are moll: frequently con- 
nected with our fenfations, as thofe of the fphin&ers of the 
bladder and anus, and the mufculi eredtores penis, were ori- 
ginally excited into motion by irritation, for young children 
make water, and have other evacuations without attention to 
thefe circumftances ; " et primis etiam ab incunabulis tendun- 

-ter faepius puerorum penes, amore nondum expergefadto." 
So the nipples of young women are liable to become turgid by 

irritation, 
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irritation, long before they are in a iltuation to be excited by 
the pleafure of giving milk to the lips of a child. 

3. The contractions of the larger mufcles of our bodies, 
that are mod frequently connected with volition, were origi- 
nally excited into action by internal irritations ; as appears 
from the ftretching or yawning of all animals after long flcep; 
In the beginning of fome fevers this initation of" the mufcles 
produces perpetual flretching and yawning ; in other periods 
of fever an univerfal reltleltnefs ariies from the fame caufe, 
the patient changing die attitude of his body every minute. 
The repeated ftruggles of the foetus in the uterus muft be ow- 
ing to this internal irritation : for the fcetus can have no other 
inducement to move its limbs but the toedium or irklbmenefs 
of ii continued pofture. 

The following cafe evinces, that the motions of flretching 
the limbs after a continued attitude are not always owing to 
rhe power of the will. Mr. Dean, a mafon, of Auftry in 
Leieefterihire, had the fpine of the third vertebra of the back 
inlarged ; in fome weeks his lower extremities became feeble, 
and at length quite paralytic : neicher the pain of blifters, the 
heat of fomentations, nor the utmoft efforts of the will could 
produce the leaft motion in thefe limbs ; yet twice or thrice a 
day, for many months, his feet, legs, and thighs were affect- 
ed, for many minutes, with forcible flretchings, attended with 
the fenfation of fatigue ; and he at length recovered the ufe 
of his l.unbs, though the fpine continued protuberant. The 
lame oireumfbnce is frequently feen in a lefs degree in the 
common hemiplagia ; and when this happens, I have believed 
repeated and ftrong fhocks of eledlricity to have been of 
great advantage. 

4. In like manner the various organs of fenfe are originally 
excited into motion by various external ftimuli adapted to this 
purpoie, which motions are termed perceptions or ideas ; and 
many of thefe motions, during our waking hours, are excited by 
perpetual irritation, as thofe of the organs of hearing and of 
touch. The former by the conflant low indiftin6t noifes that 
murmur around us, and the latter by the weight of our bodies 
on the parts which f upport them ; and by the unceaiing varia- 
tions of the heat, moifture, and prefiure of the atmofphere ; and 
thefe fenfual motions, precifelv as the mufcular ones above men- 
tioned, obey their correlpondent nutations without our atten- 
tion or confeioufnefs. 

5- Other claffes of our ideas are more frequently excited by 
our legations of pleafure or pain, and others by volition : but 
thai thefe have ail been originally excited by ftimuli from ex- 
ternal 
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ternal objcdc, and only vary in their combinations or repara- 
tions, has been fully evinced by Mr. Locke; and arc by him. 
d the ideas of perception, in contradiftin&ion to thole 
whigh he calls the i flection. 

II. 1. Thefe mufcuiar motions, that are excited by perpe- 
tual irritation, are neverthelefs occaiionally excitable b] 
fenfations of pleafure or pain, or by volition, as_ appears by 
the palpitation of the heart from fear, the increafed iecretion 
of faliva at the light of agreeable food. and the glow on the 
(kin of thofe who are afhamed. There is an inftahce told 
in the Philofophical Transactions, oi' a man, who could for a 
time flop the motion of the heart when he pleafed ; and .Air, 
D. has ofien told me, he could fo tar increafe the periftaltic 
motion of his bowels by voluntary efforts; as to produce an 
evacuation by (tool at any time in hall an hour. 

2. In like manner the fenfual motions, or ideas, that are 
ted by perpetual irritation, are neverthelefs occaiionally 
excitable by fenfation or volition; as in the night, when _ we 
liften under the influence of fear, or from voluntary attention, 
the motions excited in the organ of hearing by the whifper- 
ing of the air in our room, the pulfationof our own arteries, 
or the faint beating of a diilant watch, become objects of 
perception. 

III. 1. Innumerable trains or tribes of other motions are 
affociated with thefe mufcuiar motions, which are excited by 
irritation ; as by the ftimulus of the blood in the right cham- 
ber of the heart, the lungs are induced to expand inemfelvesj 
and the peroral and intercoftal muicles, and the diaphragm, 
act at the fame time by their affociations with them. And 
when the phariirx is irritated by agreeable food, the mufcles 
of deglutition are brought into action by aflbciation. Thus 
when a greater light falls on the eye, the iris is brought into 
action without our attention; and the ciliary procels, when 
the focus is formed befoie or behind the retina, by their affo- 
ciations with the increafed irritative motions of the organ of 
vilion. Many common actions of life are produced in a limilar 
manner. If a fly fettle on my forehead, whilft I am intent on 
my prefent occupation, I diilodge it with my finger without ex- 
citing my attention or breaking the tram of my ideas. 

2. In like manner the irritative ideas fuggeff. to us many 
t trains or tribes of ideas that are ruToeiated with them. 
On this kind of connedion, language, letters, hieroglyphics, 
and every kind of fymbol, depend. The fymbols themfelves 
produce irritative ideas, or fenfual motions, which we do not 
attend to; and other idea?, that are fucceeded by fenfation, 

p are 
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;jre excited by their aflociation with them. And as thcie irri- 
tative i.loas make up a part of" the chain or" our wa 

introducing other ideas that engage our attention, 
though themfelves are unattended to, we rind it very difficult 
to invcltigate by what fteps many of our hourly trains of 
ideas gain their admittance. 

It may appear paradoxical, that ideas can exiir. and not be 
attei ded to ; but all our perceptions are ideas excited by irri- 
tation, and fucceeded by fenfation. Now, when ihele ideas, 
excited by irritation-, give us neither pleafure nor pain, we c 
to artend to them. Thus whilft I am- walking through that 
grove before my window, I do iK>t run againft the trees or the 
benches, though my thoughts arc jh-enuoufi-y exerted on lome 
other object. This leads us to a diltin<Sl knowledge-of irrita- 
tive ideas ; for the idea of the tree or bench, which I avoid, 
exifrs on my retina, and induces, by aflociation, the action of 
certain locomotive mufcles ; though neither itfelf, nor the 
actions of fhofe mufcles, engage my attention. 

Thus, whilft we are converting oh this fubject, the tone, 
note, and articulation of every individual word forms its cor- 
respondent irritative idea on the organ of hearing ; but we on- 
ly attend to the affociated ideas, that are attached by habit to 
ihefe irritative ones, and are fucceeded by fenfation : thus 
when we read the words " printing-press," we do not 
attend to the fliape, fize, or exiftence of the letters which 
compofe thefe words, though each of them excites a corres- 
pondent irritative motion of our organ of vifion ; but they 
introduce by aflociation our idea of the mofl ufeful of modern 
inventions j the capacious refervoir of human knowledge, 
whole branching ftreams difruie fciences, arts, and morality, 
ugh all nations and all ages. 



SECT. VIII. 

OF SENSITIVE MOTIONS. 

I. i. Senjitive mufcular motions were originally excited into 
action by irritation. 2. And fenftivc fenfual motions, 
ideas of imagination, dreams. II. i. Senjitive mufcular 
tions are occafionally obedient to volition. 2. And 
jenftive fenfual motions. III. i. Other mufcular mo- 
tions are affociated with the fenfitive ones. 2. And other 
fenfual moti . 

I. i. MAN Y of the motions of our mufcles, that are ex- 
cited into adtion by irritation, are at the fame time accompa- 
nied 
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aiied with painful or pleafurable fenfations; and at length be- 
come by habit caufable by the fenfations. Thus the motions 
of the iphin&ers of the bladder and anus were originally ex- 
cited into action by irritation : for young children give no at- 
tention to thefe evacuations; hut as lb on as they become fen- 
iible of the inconvenience of obeying thefe irritations, they 
fufrer the water or excrement to accumulate, till it difagreea- 
■bly afie&s them ; and the action of thofe fpin&ers is then in 
confequence of this difagreeable feniation. Ho the fecretion 
of the faliva, which in young children is copioufly produced 
by irritation, and drops from their mouths, is frequently at- 
tended with the agreeable feniation produced bv the maftication 
of tafteful food ; till at length the light of fuch food to a hun- 
gry perfdn excites into action thefe faliva! glands ; as is feen 
in the Havering of hungry dogs. 

The motions of thofe mufcles, which are affected by laf- 
civious ideas, and thofe which are exerted in fmiling, weep- 
ing, flarting from fear, and winking at the approach of clan- 
ger to the eve, and at times the actions of every large mufcle 
of the body, become caufable bv our fenfations. And all 
thefe motions are performed with ftrength and velocity in pro- 
portion to the energy of the fenfetion that excites them, and 
{the quan ity of fenforial power. 

2. Many of the motions of our organs of fenfe, or ideas, 
that were originally excited into action by irritation, become 
in like manner more frequently caufable by our fenfations of 
plealure or pain. Thefe morions arc then termed the ide; 
imagination, and make up all the fcenerv and transactions pi 
our dreams. Thus, when any painful or pleafurable fenfations 
poflefs us, as of love, anger, fear; whether in our fleep or 
waking hours, the ideas, that have been formerly excited by 
the objects of thefe fenfations, now vividly recur before us by 
their connection with the fefenfations thcmielves. So the fair 
fmiling virgin, that excited your love by her prefence, whenever 
that fenfation recurs, rifes before you in imagination; and that 
with all the pleafing circumftances that had before engaged 
your attention. And in fleep, when you dream under the influ- 
ence of fear, all the robbers, tires, and precipices, that you for- 
merly have feen or heard of, arife before you with terrible viva- 
city. All thefe fenfual motions, like the mufcuiar ones above 
mentioned, are performed with ftrength and velocity in propor- 
tion to the energy of th >n oi' pleafure or pain which 
ites them, and the quantity of fenforial power. 

II. 1. Many of thefe mufcuiar motions above defcribed, that 
mod frequ • iations, are nevertheleis 

> 1 afionallv 
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occafipnatly caufable by volition; for we can fmile or frown 

water before the quantity or acrin 
of the uri ^s a difagreeable fenfation, and can volun- 

tarily mafticate a naufeous drug, or fv hitter dra 

though our fenfation would ftrongly diiiuade us. 

2. In like m i ,.iiual motions, or ideas, that are moft 

frequently excited by our fenfations, are neverfhelefs occaiion- 
ally caufable by volition, as we can fppntancoufly call u; 
lafl night's dream before us, tracing it induftrioufly, ftep by ftep, 
through, ail its variety of fcenery and tranfadtion ; or can volun- 
tary examine or repeat the ideas that haze been excited by 
our difgufl: or admiration. 

III. i. Innumerable trains or tribes of motions are aflfoci 
with thefe fenfitive mufcular motions above mentioned ; as when. 
a drop of water failing into the wind-pipe difagreeably affects 
the a: if the lungs, they are ex violent a-; 

and with I - itive motions are afiociated die actions of die 

iral and incercoftai mui'cles, and the diaphragm ; till by their 
united and repeated fuccuffions, the drop is returned tit. 
the larinx. The fame occurs when any thing difagreeably 
affects the noftriis or the fto.nach, or the uterus : vane 
mufcles are excited by affociation into forcible action, not to be 
fupprened by the utmoft efforts of the will; as in fneezing, 
vomiting, and parturition. 

2. In like manner with thefe fenfitive fenfual motion 
ideas of imagination, are affociated many other trains or 

as, which by fome writers of metapliyfics have been cl 
under the terms of refem'olance, caufation, and contiguity 
will be more fully treated of hereafter. 



• SECT. IX. 

OF VOLUNTARY MOTIONS. 

I. I. Voluntary mufcular motions are originally i 

irritations. 2. And voluntary ideas. Of reafon. II. I. 
Voluntary mufcular motions are occafionally caufable by 
fenfations. 2. And voluntary ideas. III. I. Voluntary 
mufcular motions are occajionally obedient to irritations, 
2. And valivitary ideas. IV. I. Voluntary mufcular mo- 
tions are affociated with other mufcular motions, z. And 
volant ary ideas. 

WHEN pleafure or pain affect the animal fyftem, many 
of its motions, both mufcular and ,r into ac- 

tion; as was ihcwn in the piece i n, and were called 
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fenfitive motions. The general tendency of thefe motions is 
to arreft and to poffefs the pleafure, or to diflodge or avoid the 
pain : but if this cannot immediately be accomplished, defire 
pr averlion are produced, and the motions in confequerice of. 
this new faculty of the fenforium are called voluntary. 

I. 1. Thole rnufcles of the body that are attached to bones> 
have in general their principal connexion with volition ; as, I 
move my pen or raife my body. Thefe motions were origi- 
nally excited by irritation, as was explained in the lection on 
that Subject ; afterwards the fenfations of pleafure or pain, 
that accompanied the motions thus excited, induced a repeti- 
tion of them , and at length many of them were voluntarily 
practiced, in fucceffion or in combination, for the common pur- 
poles of life, as in -learning to walk, or to fpeak ; and are 
performed with ftrength and velocity in proportion to the 
energy of the volition that excites them, and the quantity of 
fenionai power. 

2. Another great clafs of voluntary motions confifts of the 
ideas of recollection. We will to repeat a certain train of 
ideas, as of the ajphabct backwards ; and if anv ideas, that 
do not belong to this intended train, intrude themfelves by 
other connections, we will to reject them, and voluntarily 
periifr. in the determined train. So at my approach to a hods 
which I have but once vilited, and that at the distance or ma- 
ny months, I wiil to recollect the names of the numerous fa- 
mily I expect to fee there, and I do recollect them. 

On this voluntary recollection of ideas our faculty of rea- 
fon depends, as it enables us to acquire an idea ot the diSfi- 
milicude of any two ideas, Thus if you voluntarily produce 
the idea of a right-angled-triangle, and then of a fquare ; and 
having excited thefe ideas repeatedly, you excite the idea 
of their dirFeience, which is that of another right-angled-tri- 
■ inverted over the former; you are faid to realon upon 
this Subject, or to compare your ideas. 

Thefe ideas of recollection, like the mufcular motions a- 
bove mentioned, were originally excited by the irritation of 
5, and were termed ideas of perception : after- 
ds die pleafure or pain, that accompanied thefe motions, 
induced a repetition of them in the abfence of the external bo- 
dy, by which they were firft excited: and then they were 
termed ideas of imagination. At length they became volun- 
tary I) n or in combination, for the com- 
of lite; as when we make ourlelves maflers of 
the hillory of mankind, or of the iciences thev have inveSti*- 
ad 2 re then called ideas of recollection ; and are per- 
formed 
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formed with ftrength and velocity in proportion to the energy 
of the volition that excites them, and the quantity of fenforial 
power, 

I[. i. The mufcular motions above defcrihed, that arc 
moft frequently obedient to the will, are ncverthelefs occa- 
fitanally caufable by painful or pleafurablc fenfation, as in 
the ftarting from fear, and the contraction of the call of the 
leg in the cramp. 

2. In like manner the fenfual motions, or ideas, that are 
moil: frequently connected with volition, are neverthelefs oc- 
calicmally caufable by painful or pleafurable fenfation. As 
the hiftories of men, or the description of places, which we 
have voluntarily taken pains to remember, fometimes occur 
to us in our dreams. 

III. i. The mufcular motions that are generally fubfervi- 
ent to volition, are alfo occafionaliy caufable by irritation, as 
in ftretching the limbs after fleep, and yawning. In this man- 
ner a contraction of the arm is produced by pafTing the elec- 
tric fluid from the Leyden phial along its mufcles ; and that 
even though the limb is paralytic. The fudden motion of the 
arm produces a difagreeable fenfation in the joint, but the 
mufcles feem to be brought into action limply by irritation. 

2. The ideas, that are generally fubfervient to the will, are 
in like manner occafionaliy excited by irritation; as when we 
view again an object, we have before well ftudied, and often re- 
collected. 

IV. i. Innumerable trains or tribes of motions are affociated 
with the fe voluntary mufcular motions above mentioned; as 
when I will to extend my arm to a difrnnt object, fome other 
mufcles are brought into action, and prefcrve the balance of 
my bodv- And when I wiih to perform any ftcady exertion, 
as 111 threading a needle, or chopping with an ax, the pectoral 
mufcles are at the fame time brought into action to preierve the 
T unk of the body motionlefs, and we ceafe to refpire for a time. 

2. In like manner the voluntary fenfual motions, or ideas, 
of recollection, are affociated with many other trains or tribes 
of ideas. As when I voluntarily recollect a Gothic window, 
that I faw fome time ago, the whole front of the cathedral occurs 
to me at the fame time. 
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SECT. X. 

OF ASSOCIATE MOTIONS. 

I 1. Many mufcular motions, excited by irritations in trains 
or tribes, become ajfociated. 2. And many ideas. 11. 1. 
Many fenjitive mu/cular motions become ajfociated. 2. 
And many fenjitive ideas. III. I. M r any voluntary muf- 
cular motions become ajfociated. 2. And then become obe- 
dient to fenfation or irritation. 3. And many voluntary 
ideas become ajfociated. 

ALL the fibrous motions, whether mufcular or fenfual, 
-which are frequently brought into action together, either in 
combined tribes, or in fucceflive trains, become fo connected by 
habit, that when one of them is re-produced, the others have a 
tendency to fucceed or accompany it. 

1. 1 . Many of our mufcular motions were originally excited 
in fucceflive trains, as the contractions of the auricles and of the 
ventricles of the heart; and others in combined tribes, as the 
various divifions of the mufcies which compofc the calf of the 
leg, which were originally irritated into fynchronous action by 
the taedium or irkfomenefs of a continued pofhire. By fre- 
quent repetitions thefe motions acquire affociations, which 
continue during our lives, and even after the deftruction of the 
greateft part of the fenforium ; tor the heart of a viper or frog 
will continue to pulfate long alter it is taken from the bodv , 
and when it has entirely ceafed to move, if any part of it is 
goaded with a pin, the whole heart will again renew its pulfa- 
tions. This kind of connection we fhall term irritative 
affociation, to diltinguifh it from fenfitive and voluntary- afib- 
ciations. 

2. In like manner many of our ideas are originally excited 
in tribes ; as all the objects of fight, after we become fo well 
acquainted with the laws of vifion as to difhnguifh figure 
and diftance as well as colour; or in trains, as while we 
pais along, the objects that furround us. The tribes thus 
received by irritation become afTociated by habit, and have 
been termed complex ideas, by the writers of metaphyiics, as 
this book, or that orange. The trains have received no par- 
ticular name ; but theie are alike affociations of ideas, and fre- 
quently continue during our lives. So the tafte of a pine- 
apple, though we eat it blindfold, recalls the colour and fhape 
of i ; and we can fcarcely think on folidity without a figure. 

II. 1. By the various efforts of our lenfations to acquire 
#r avoid their objects, many mufcies are daily brought into 

fucceflive 
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fucceflivo or fynchronous anions ; thefe become afToc 
By habit, and are then excited together with great facility 
in many inftances gain indiffoluble connections. So the play 
cf puppies and kittens is a reprefentation of their mode of 
fighting, or of taking their prey ; and the motions of the muf- 
cies necefTary for thofe purpofes, become aflbciated by habit, 
and gain a great adroitnefs of action by thefe early repeti- 
tions : fo the motions of the abdominal mufcles, which were 
originally brought into concurrent action with the protrufive 
motion of the rectum or bladder by fenfation, become fo con- 
joined with them by habit, that' they not only eahly obey 
thefe fenfations occafioned by the ftimulus of the excrement 
and urine, but are brought into violent and unreftrainable ac- 
tion in the ftranguary and tenefmus. This kind cr connec- 
tion we mall term fenlitive affociation. 

2. So many of our ideas, that haye been excited together or 
in fucceilion by our fenfations, gain fynchronous or lucceffive 
afTociations, that are fometimes indiffoluble but with life. 
Hence the idea of an inhuman or difhonourable action perpe- 
tually calls up before us the idea of the wretch that was guilty 
of it. And hence thofe unconquerable antipathies are formed, 
which fome people have to the /ight of peculiar kinds of 
food, of which in their infancy they have eaten to excels or 
by conftraint. 

III. I. In learning any mechanic art, as mufic, dancing, 
or the ufe of the fword, we teach many of our mufcles to act 
together or in fucceflion, by repeated voluntary efforts ; which 
by habit become formed into tribes or trains of affbeiation, 
and ferve all our purpofes with grent facility, and in fome in- 
ftances acquire an indlfoluble union. Thefe motions are 
gradually formed into a habit of acting together by a multi- 
tude of repetitions, whilft they are yet feparately caufable by 
the will, as is evident from the long time that is taken up 
by children in learning to walk and to fpeak ; and is experi- 
enced by every one when he fiifc attempts to fkate upon the 
ice or to fwim : thefe we fhall term voluntary afTociations. 

2. All thefe mufcular movements, when they are thus aflb- 
ciated into tribes or trains, become afterwards not only obedi- 
ent to volition, but to the fenfations and irritations ; and the 
lame movement compofes a part of many different trita 
trains of motion. Thus a (ingle mufcle, when it acts in con- 
fort with its in i, on one fide, affifls to move the limb 
dtiori ; and in another, when it acts with thole in 
its neighbourhood on the other fide ; and in other directions, 
when it acts feparately or jointly with thofe that lie immedi- 
ately 
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ately under or above it ; and all thefe with equal facility after 
their aflbciations have been well eftablifhed. 

The facility with which each mufcle changes from one af- 
fociated tribe to another, and that either backwards or for- 
wards, is well obfervabie in the mufcles of the arm in moving 
the windlafs of an air-pump ; and the flownefs of thofe mufcu- 
lar movements, that have not been aflbciated by habit, may be 
rienced by any one, who mail attempt to faw the air 
quick perpendicularly with one hand, and horizontally with 
the other at the fame time. 

3. In learning every kind of fcience, we voluntarily aflbci- 
ate many tribes and trains of ideas, which afterwards are ready 
for all the purpofes, either of volition, fenfation, or irritation ; 
and in fome inftances acquire indiffoluble habits of acting to- 
gether, fo as to affect our reafoning and inlluence our actions. 
Hence the neceflity of a good education. 

Thefe aflbciate ideas are gradually formed into habits of 
acting together by frequent repetition, while they are yet fepa- 
ntely obedient to the will ; as is evident from the difficulty we 
experience in gaining fo exact an idea of the front of St. Paul's 
church, as to be able to delineate it with accuracy, or in re- 
collecting a poem of a few pages. 

And thefe ideas, thus aflbciated into tribes, not only make 
up the parts of the trains of volition, fenfation, and irritation ; 
but the fame idea compofes a part of many different tribes and 
trains of ideas. So the funple idea of whitenefs compofes a 
part of the complex idea of mow, milk, ivory ; and the complex 
idea of the letter A compofes a part of the feveral aflbciated 
trains of ideas, that make up the variety of words, in which 
this letter enters. 

The numerous trains of thefe aflbciated ideas are divided by 

Mr. Hume into three claiTes, which he has termed contiguity, 

caufatioa, and refemblance. Nor ihould we wonder to find 

them thus connected together, fince it is the bufmefs of our 

lives to difpofe them into thefe three clafles ; and we become 

valuable to curfelves and our friends, as we fucceed in it. 

Thofe who have combined an extenfive clafs of ideas by the 

contiguity of time or place, are men learned in the hiftory of 

mankind, and of the fciences they have cultivated. Thofe 

: have connected a great clafs of ideas of refemblances, 

poffefs the fource of the ornaments of poetry and oratory, and 

of all rational analogy. While thofe who have connected 

.' clafles of ideas of caufation, are furnifhed with the 

ers of producing effects. Thefe are the men of active wif- 

G dorn, 
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dom, who lead armies to vi&orv, and kingdoms to profperity - 
or difcover and improve the fcicnces, which meliorate and 
idorn the condition of humanity. 



SECT. XL 

ADDITIONAL OBSERVATIONS ON THE SENSORIAL 
POWERS. 

I. Stimulation is of various kinds, adapted to the orga 
fenfe, to the mufcles, to hollow membranes and glands. 
Some objefts irritate our fenfe s by repented impulj 
I. Senfation and volition frequently ajje£t the whole fen- 
forium. 2. Emotions, paffons, appetites. 3. Origin of 
dejire and aver/ion. Criterion of voluntary actions, dif- 
ference of brutes and men. 4. Senfibihty and voluntari- 
ly. III. dffociations formed before nativity ; irritative 
motions mijlaken for affociated ones. 

Irritation.. 

L THE various organs of fenfe require various kinds of 
ftimulation to excite them into action ; the particles of light 
penetrate the cornea and humours of the eye, -jvA then irritate 
the naked retina ; fapid particles, diflblved or difFufed in water 
or faliva, and odorous ones, mixed or combined with the air, 
irritate the extremities of the nerves of talte and fmcll ; which 
cither penetrate or are expanded on the membranes of the 
tongue and noilrils ; the auditor; nerves are flimulated by the 
vibrations ot the atmciphere, communicated by means of the 
tympanum and of the fluid, whether of air or of water, behind 
it; and the nerves of touch by the hardnefs of furroimding bo- 
dies, though the cuticle is interpoled between thefe bodies and 
the medulla of the nerve. 

As the nerves of the fenfes have each their appropriated ob- 
jects, which flimulate them into activity; fo the mulculat 
tibrcs, which are the terminations of other lets of nerves, have 
their peculiar objects, which excite them into action; the lon- 
gitudinal mufcles are ftimulated into contraction by extenfion, 
whence the ftretching or pendiculation after a long continued 
poflure, during which they have been kept in a ftate of exten- 
fion ; and the hollow mufcles are excited into action by diften- 
fion, as thole of the rectum and bladder are induced to protrude 
their contents from their kni'e of the diftention, rather " 
of the acrimony of thofe contents. 

The 
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There are other obje&s adapted to ftimulate the nerves, 
which terminate in a variety of membranes, and thofe efpecial- 
ly which form the terminations of canals; thus the prepara- 
tions of mercury particularly affect the falivary glands, ipe- 
cacuanha affefis the fphin&er of the anus, canthandes that of 
die bladder, and laftly, every gland of the body appears to be 
induced with a kind of tafte, by which it felefts or torms each 
its peculiar fluid from the blood, and by which it is irritated 

into aclh _. 

Many of thefe external properties of bodies, whicn itimu- 
late our' organs of fenfe, do not feem to affed this by a fingle 
impulfe, but by repeated impulfes , as the nerve of the ear is 
probably not excitable by a fingle vibration of air, nor the 
optic nerve by a fingle particle of light ; which circumftance 
produces fome ecology between thole two fenfes, at the fame 
time the folidity of bo°dies is^erceived by a fingle application of 
a folid body to the nerves of touch, and that even through the 
cuticle ; and we are probably poffeifed of a peculiar fenfe to 
diftinguifh the jaice .degrees of heat and cold. 

The fenfes of touch and of hearing acquaint us with the me- 
chanical impad and vibration of bodies ; thofe of fmell and tafte 
feem to acquaint us with fome of their chemical properties ; 
while the fenfe of vifion and of heat acquaint us with the ex- 
igence of their peculiar fluids. 

Senfation and Volition. 

II. Many motions are produced by pleafure or pain, and 
that even in contradiction to the power of volition, as in laugh- 
ing or in the flranguary , but as no name has been given to 
pleafure or pain, at the time it is exerted lb as to caufe fibrous 
motions, we haveufed the term fenfation for this purpofe ; and 
mean it to bear the fame analogy to pleafure and pam, that the, 
word volition does to defire and averiion. 

1. It was mentioned in the fifth Section, that what we have 
termed fenfation is a motion of the central parts, or of the 
whole fenforium, beginning at fome of the extremities of it. 
This appears, firft, becaufe our pains and pleasures are always 
caufed by our ideas or mufcular motions, which are the mo- 
tions of the extremities of the fenforium. And, fecondly, be- 
~aufe the fenfation of pleafure or pain frequently continues 
fome time after the ideas or mufcular motions which excited 
ir have ceafed : for we often feel a glow of pleafure from an 
cable reverie, for many minutes after the ideas, that were 
fubiect.Qf it, have efcapedour memory; and frequently ex- 
perience 
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perience a dejection of fpirits, without being able to aflign the 
caufe of it but by much recollection. 

When the fenforial faculty of dehre or averfion is exerted 
fo as to caufe fibrous motions, it is termed volition ; which is 
faid in Sect. V. to be a motion of the central parts, or of the 
whole fenforium, terminating in fome of the extremities of it. 
This appears, firft, becaule our defires and averfions always 
terminate in recollecting and comparing our ideas, or in exert- 
ing our mufcles ; which are the motions of the extremities of 
the fenforium. And, fecondly, becaufe dehre or averfion "be- 
gins, and frequently continues for a time in the-central pa~ 
the fenforium, before it is peculiarly exerted at the extrem 
of it; for we fometimes fee! dehre or averfion without imme- 
diately knowing their objects, and in confequence without im- 
mediately exerting any of our mufcular or fenfual motions to 
attain them :. as in the beginning of the paffion of love, and 
perhaps of hunger, or in the ennui of indolent people. 

Though fenfation and volition begin or terminate at the 
extremities or central parts of .the fenforium, yet the whole of 
it is frequently influenced by the exertion of thefe faculties, as 
appears from their effects on the external habit ; for the whole 
{kin is reddened by fhame, and an univerfal trembling is pro- 
duced by fear : and every mufcle of the body is agitated in an/ry 
people by the dehre of revenge. 

There is another very curious circumftance, which fhews 
that ienfation and volition are movements of the fenforium in 
contrary directions ; that is, that volition begins at the central 
parts of it, and proceeds to the extremities; and that fenfation 
begins at the extremities, and proceeds to the central parts : I 
mean, that thefe two fenforial faculties cannot be ftrongly ex- 
erted at the fame time ; for when we exert our volition ftrongly, 
we do not attend to pleafure or pain ; and converfely, when 
we are ftrongly affected with the fenfation of pleafure or pain, 
we ufe no volition — As will be further explained in Section 
XVIII. on fleep, and Section XXXIV. on volition. 

2. All our emotions and paflions feem to arife out of the 
exertions of thefe two faculties of the animal fenforium. Pride, 
hope, joy, are the names of particular pleafures : fhame, def, 
pair, forrow, are the names of particular pains: and love, am- 
bition, avarice, of particular defires : hatred, difguft, fear, anx- 
iety, of particular averfions. Whilft the paffion of anger in- 
cludes the pain from a recent injury, and the averfion to the 
adversary that occafioned it. And companion is the pain we 
experience at the fight of mifery, and the dehre of relieving it. 

There 
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There is another tribe of defires, which are commonly termed 
appetites, and are the immediate confequenpes of the abfence of 
fome irritative motions. Thofe which arife from defe£f. of in- 
ternal irritations, have proper names conferred upon them, as 
hunger, thirft, luft, and the defire of air when our refpiration 
is impaired by noxious vapours ; and of warmth when we are 
expofed to too great a degree of cold. But thofe, whofe fti- 
muli are external to the" body, are named from the obje&s 
which are by nature conftituted to excite them; thefe defires 
originate from our paft experience of the pieaiurable fenfations 
they occafion, as the fmell of an hyacinth, or the tafle of a 
pine-apple. _ 

Whence it appears, that our pleafures and pains are at leaft 
as various and as numerous as our irritations ; and that our de- 
fires and avedions muft be as numerous as our pleafures and 
pains. And that as fenfation is here ufed as a general term 
for our numerous pleafures and pains, when they produce the 
contraaions of our fibres; fo volition is the general name for 
our defires and averfions, when they produce fibrous contrac- 
tions. Thus, when a motion of the central parts, or of the 
whole fenforium, terminates in the exertion of our mufcles, 
it is generally called voluntary adtion ; when it terminates 
in the exertion of our ideas, it 'is termed recolle&ion, reafon- 
ing, determining. 

3. As the fenfations of pleafure and pain are originally in- 
troduced by the irritations of external objects, fo our defires 
and averfions are originally introduced by thofe fenfations ; for 
when the objects of our pleafures or pains are at a diftance, 
and we cannot inftantaneoufly poflefs the one, or avoid the 
other, then defire or averlion is produced, and a voluntary ex- 
ertion of our ideas or mufcles fucceeds. 

The pain of hunger excites you to look out for food; the 
tree that (hades you prefents its 'odoriferous fruit before your 
eyes ; you approach, pluck, and eat. 

' The various movements of walking to the tree, gathering 
the fruit, and mafticating it, are affociated motions introduced 
by their connection with fenfation ; but if, from the uncom- 
mon height of the tree, the fruit be inaccefTible, and you are 
prevented from quicklv pofferTing the intended pleafure, defire 
••<]. The confequence of this deiire is, firft, a deli- 
beration about the means to gain the object of pleafure in pro- 
cefs of time, as it cannot be procured immediately ; and, fecond*- 
lv. the mufcular a&ion neceffary for this purpofe. 

voluntarily call up all your ideas of caufation, that 



are 
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are related to the effect you defire, and voluntarily examine 
and compare them, and at length determine whether toafcend 
the tree, or to gather ftones from the neighbouring brook, is 
eafier to praclife, or more promiting of fuccefs; and finally, 
-you gather the ftones, and repeatedly fling them to di-flodge the 

fruit. 

Hence, then, we gain a criterion to difUnguifh voluntary afts 
or thoughts from thole caufed by fenfation. As the former 
are always employed about th'e means to acquire pleafurable 
objects, or the means to avoid painful ones ; while the latter 
are employed in the poffeiiion of thofe which are already in 
our power. 

Hence the activity of this power of volition produces me 
great difference between the human and the brute creation. 
The ideas and the actions- of brutes are almoft perpetually em- 
ployed about their preferit pleafures or their' prefent pains; and, 
except in the few inftances winch are mentioned' in Section 
XVI. on infr.ir.ct, they feidom bufy themfelves about the means 
of procuring future blifs, or of avoiding future mifery; fo that 
the acquiring of languages, the making of tools, and labouring 
for money, which are all only the means to procure pleafures, 
and the praying to the Deity, as another means to procure hap- 
pinefs, are characteriftic of human nature. 

4. As there are many difeafes produced by the quantity of 
the fenfation of pain or pleafure being too great or too little ; fo 
are there difeafes produced by the fufceptibility of the conftitu- 
tion to motions caufable by thefe fenfations being too dull or 
too vivid. This fufceptibility of the fyftem to feniitive motions 
is termed fenlibility, to diftinguifh it from fenfation, which is 
the actual exiftence or exertion of pain or pleafure. 

Other claffes of difeafes are owing to the exceffive promp- 
titude or fluggifhnefs of the eonftitution to voluntary exertions, 
as\well as to the quantity of defire or of averfion. This fuf- 
ceptibility of the fyftem to voluntary motions is termed volun- 
tarity, to diftinguifh it from volition, which is the exertion of 
defire or averfion : thefe diieafes will be treated of at length in 
the progrefs of the work. 

Aff'jciatlon. 

III. 1. It is not eafy to affign a, caufe, why thofe animal 
movements that have once occurred in fucceffion, or in com- 
bination, fhould afterwards have a tendency to fucceed or ac- 
company each other. It is a property of animation, and diftin- 
guiflies this cider of being from the other productions of nature. 

Wh 
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When a child firffc wrote the word man, it was diftinguifh- 
ed in his mind into three letters, and thole letters into many- 
parts of letters ; but by repeated uie the word man becomes to- 
hishand in writing it, as to his organs of fpecch in pronounc- 
ing it, but one movement without any deliberation, or fenfa- 
tion, or irritation, interpofed between the parts of it. And as 
many feparate motions of our mnfcles thus become united, and 
form, as it were, one motion ; fo each feparate motion before 
fuch union, may be conceived to conftlt of many parts or fpa- 
ces moved through ; and perhaps even the individual fibres of 
our mufcles have thus gradually been brought to act in con- 
cert, which habits began to be acquired as early as the very 
formation of the moving organs, long before the nativity of the 
animal ; as explained in Section XVI. 2. on inftinct. 

2. There are many motions of the body, belonging to the 
irritative clafs, which might, by a hafty obferver, be miftaken 
for affociated ones ; as the periftaltic motion of the ftomach and 
inteftines, and the contractions of the heart and arteries, might 
be fuppofed to be affociated with the irritative motions of their 
nerves of fenfe, rather than to be excited by the irritation of 
their mufcular fibres, by the diftention, acrimony, or momen- 
tum of the blood. So the diftention or elongation of mufcles 
by objects external to them, irritates them into contraction, 
though the cuticle or other parts may intervene between the 
Simulating body and the contracting mufcle. Thus a horfe 
voids his excrement when its weight or bulk irritates the rec- 
tum or fphincter ani. The motion of thefc mulcles act from 
the irritation of diftention, when he excludes his excrement; 
but the mufcles of the abdomen and diaphragm are brought 
into motion by affociation with thofe of the fphincter and 
rectum. 



SECT. XII. 



XI 



OF STIMULUS, SENSORIAL; EXERTION, AND FI- 
BROUS CONTRACTION. 

I. Of fibrous contraction. 1. Two particles of a fibre cannot 
approach without the intervention of fomething, as in mag- 
netijht, electricity, elafticity. Spirit of life is not eleHric 
ether. Galvani's experiments. 2. Contraclionofafibre. 
3. Relaxation fuccceds. 4. Succejjivc contractions, with 
■ vals. Quick pulfe from debility, from paucity of blood. 
k contraclicns performed in lefs time, and with Jhortcr 

intervals. 
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intervals. 5. Lafl Jituation of the fibres continues after 
contraction. 6. Coiitraclion greater than ufual induces 
fleafure or pain. 7. Mobility of the fibres uniform. 
Quantity of fenforial poiver flucluates. Conftitutcs exci- 
tability. II. Of fenforial exertion. 1. Animal motion in- 
cludes Jiimulus, fenforial poiver, and contractile fibres. 
The fenforial faculties act feparately or conjointly. Sti- 
mulus of four kinds. Strength and weaknefs defined. 
Senforial poiver perpetually exhaufcd and renewed. 
Weaknefs from defect of Jiimulus. From dcfeft of fenfo- 
rial power, the direct and indirect debility of Dr. Brown. 
Why we become warm in Buxton bath after a time, and 
fee well after a time in a darkijh room. Fibres may ail 
violently, or with their whole force, and yet feebly. Great 
exertion in inflammation explained. Great mufcular force 
of fame infane people. 2. Occaflonal accumulation of 
fenforial power in mufcles fubjeci to conji ant Jiimulus. In. 
animals flee ping in winter. In eggs, feeds, fchirrous tu- 
mours, tendons, bones. 3. Great exertion introduces 
fleafure or pain. Inflammation. Libration of the fyf- 
tem between torpor and activity. Fever-fits. 4. Defirs 
and averflon introduced. Excefs of volition cures fevers. 
III. Of repeated ftimulus. I. A 'flimulus repeated too fre- 
quently lofes effccl. As opium, wine, grief. Hence old 
age. Opium and aloes in fmall dofes. 2. A flimulus not 
repeated too frequently does not lofe effccl. Perpetual 
movement of the vital organs. 3. A flimulus repeated 
at uniform times produces greater effect. Irritation com- 
bined with affociation. 4. A flimulus repeated frequently 
and uniformly may be withdrawn, and the action of 
organ will continue. Hence the bark cures agues, and 
Jlrengthens weak conflitutions. 5. Defeat of flimulus re- 
peated at certain intervals caufes fever-fits. 6. Stimu- 
lus long applied ceafes to acl a fecond time. 7. If a fli- 
mulus excites fenfation in an organ not ufualiy exe 
into fenfation, inflammation is produced. IV. Of flimu- 
lus greater than natural. 1. A flimulus greater than 
tural diminijhes the quantity of fenforial power in gene- 
ral. 2. In particular organs. 3. Induces the orgar 
to fpafmodic actions. 4. Induces the antagonifl fibres 
to action. 5. Induces the organ into convuljivc or fixed 
fpafms. 6. Produces paralyfls of the organ. V. Of fli- 
mulus lets than natural. 1. Stimulus lefs than natural 
occaflons accumulation of fenforial power in general. 2. 

In 
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In particular organs, flujhing of the face in afrojiy morn- 
in<r. In fibres jubjeel to perpetual Jlimulus only. Quantity 
of fenforial power inver/ely as the Jlimulus. 3. Induces 
pain. As of cold, hunger, hcad-ach. 4. Induces more 
feeble and frequent contraction. As in low fevers. 
JVhich arc frequently owing to deficiency of fenforial 
power rather than to deficiency of flimulus. 5. Inverts 
fuccejfive trains of motion. Inverts ideas. 6- Induces 
paralyfis and death. VI. Cure of increafed exertion. 
I. Natural cure of exhauflion of fenforial power. 2. 
Decreafe the irritations. Vanejeftion. Cold. Abfti- 
nence. 3. Prevent the previous cold fit. Opium. Bark. 
Warmth. Anger. Surprife. 4. Excite Jome other part 
of the fyftem. Opium and warm bath relieve pains both 
from defeel and from exceefs of Jlimulus. 5. Firfl in- 
creafe the Jlimulus above, and then decreafe it beneath 
the natural quantity. VII. Cure of decreafed exertion. 
1. Natural cure by accumulation of fenforial power. 
Ague-fits. Syncope. 2. Increafe the fiimulation, by 
wine, opium, given fo as not to intoxicate. Cheerful 
ideas. 3. Change the kinds of Jlimulus. 4. Stimulate 
the ajjbeiated organs. B lifers of ufe in heart-burn, and 
cold extremities. 5. Decreafe the fiimulation for a time, 
cold bath. 6. Decreafe the fimulation below natural, 
and then increafe it above natural. Bark after emetics. 
Opium after vanefetlion. Brattice of Sydenham in chlo- 
rofis. 7. Prevent unnecejfary expenditure of fenforial 
power. Decumbent pojlure, Jilence, darknefs. Pulfe 
quickened by rifmg out of bed. 8. To the greatejl degree 
of quiefcence apply the leaf Jlimulus. Otherwife para- 
lyjis or inflammation of the organ enfu.es. Gin, wine, 
blijlers, dejlroy by too great fimulation in fevers with de- 
bility. Intoxication in the flight eft degree fucceeded by 
debility. Golden rule for determining the beft degree of 
Jlimulus in low fevers. Another golden rule for deter- 
mining the-quantity of fpirit which thofe who are debih- 
taded by drinking it may fafely omit. 

I. Of fibrous Contraction. 

1. IF two particles of iron lie near each other, without mo- 
tion, and afterwards approach each other, it is reafonable to 
conclude that fomething belides the iron particles is the caufe 
of their approximation; this invifible fomething is termed 
magnetifm. In the fame manner, if the particles which com- 
pofe an animal raufcle do not touch each other in the relaxed 

H ftate 
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ftate of the mufcle, anil are brought into contact during the 
contraction of the mufcle; it is reafonable to conclude 'fiat 
fome other agent is the caufe of this new approximation. 
For nothing can aft where it does not exift ; for to act includes 
to exift; and therefore the particles of the mufcular fibre 
(which in its ftate of relaxation are fuppofed not to touch) 
cannot affect each other without the influence of fome inter- 
mediate agent; this agent is here termed the fpirit of animation, 
or fenforial power, but may with equal propriety be termed 
the power which caufes contraction; or may be called by any 
other name, which the reader may choofe to affix to it. 

The contraction of a mufcular fibre may be compared to 
the following electric experiment, which is here mentioned, not 
as a phdofophical analogy, but as an illuftration or fimile to 
facilitate the conception of a difficult fubject. Let twenty very 
fmall Leyden phials, properly coated, be hung in a row by fine 
fdk threads, at a fmall diftance from each other ; let the in- 
ternal charge of one phial be pofitive, and of the other nega- 
tive, alternately : if a communication be made from the internal 
furface of the firfr. to the external furface of the laft in the row, 
they will all of them inftantly approach each other, and thus 
ihorten a line that might conned them like a mufcular fibre. See 
Botanic Garden, p. i. Canto I. 1. 202, note onGymnotus. 

The attractions of electricity or of magnetifin do not apply • 
philofophically to the illuftration of the contraction of animal 
fibres, fmce the force of thofe attractions increafcs in fome 
proportion inverfely as the diftance; but in mufcular motion 
there appears no difference, in velocity or ftrength, during the 
beginning or end of the contraction, but what may be clearly 
afcnbcd to the varying mechanic advantage in the approxima- 
tion of one bone to another. Nor can mufcular motion be 
aflimilated, with greater plaufability, to the attraction of cohe- 
fion or elafticity ; for in bending a fteel fpring, as a fmall fword, 
a lefs^ force is required to bend it the tuft inch than the fecond; 
and the fecond than the third ; the particles of fteel on the con- 
vex fide of the bent fpring endeavouring to reftore themfelves 
more powerfully the further they are drawn from each other. ' 
See Botanic Garden, p. 1. addit. note XVIII. 

I am aware that this may be explained another way, by fup- 
pofmg the elafticity of the fpring to depend more on the com- 
Pfeffion of the particles on the concave fide, than on the exten- 
fion of them on the convex fide ; and by fuppofmg die elafticity 
of the elaft.c gum to depend more on the refinance to the late- 
ral compreffion of its particles, than to the longitudinal exten- 
iion o. them. Neverthelefs, in mufcular contraaion, as above 

obfervtd, 
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obferved, there appears no difference in the velocity or force of 
it at its commencement or termination ; from whence we muft 
conclude, that animal contraction is governed by laws of its 
own, and not -by thofe of mechanics, chemiftry, magnetifm, or 
electricity. 

On thefe accounts I do not think the experiments conclufive, 
which were lately published by Galvani, Volta, and others, to 
fhew a fimilitude between the fpirit of animation, which, con- 
tracts the mufcular fibres, and the electric fluid ; fmce the 
electric fluid may act only as a more potent ltimulus, exciting 
the mufcular fibres into action, and not by fupplying them with 
a new quantity of the fpirit of life. Thus, in a recent hemi- 
plegia, I have frequently obferved, when the patient yawned and 
fl retched himfelf, that the paralytic limbs moved alfo, though 
they were totally difobedient to the will. And when he was 
electrified, by puffing (hocks from the affected hand to the af- 
fected foot, a motion of the paralytic limbs was alfo produced. 
Now, as in the act of yawning the mufcles of the paralytic limbs 
were excited into action by the ftiuiulus of the irkfomenefs of 
a continued pofhire, and not by an additional quantity of the 
fpirit of life ; fo we may conclude, that the paffage of the elec- 
tric fluid, which produced a fimilar effect, acted only as a lti- 
mulus, and not by fupplying any .addition of fenforial power. 

If, neverthelefs, this theory fhould ever become eltabliflied, a 
ftimulus mult be called an euuetor of vital ether ; which ltimu- 
lus may confilt of fenfation or volition, as in the electric eel, 
as well as in the appulfes of external bodies ; and, by drawing 
off the charges of vital fluid, may occafion the contraction or 
motions of the mufcular fibres and organs of fenfe. 

2. The immediate effect of the action of the fpirit of anima- 
tion, or fenforial power, on the fibrous parts of the body, whe- 
ther it acts in the mode of irritation, fenfation, volition, or af- 
fociation, is a contraction of the animal fibre, according to the 
fecond law of animal caufation. Sect. IV. Thus the fti- 
mulus of the blood induces the contraction of the heart ; the 
agreeable talte of a ftrawberry produces the contraction of 
the mufcles of deglutition ; the effort of the will contracts 
the mufcles which move the limbs in walking ; and, by affoci- 
ation, other mufcles of the trunk are brought into contraction 
to preferve the balance of the body. The fibrous extremities 
of the organs of fenfe have been fhewn, by the ocular fpectra 
in Sect. III. to fuffer fimilar contraction by each of the above 
modes of excitation; and by their configurations to conltitute 
our ideas. 

. 3. After animal fibres have for fome time been excited i *o 
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contraction, a relaxation fucceeds, even though the exciting 
caufe continues to act. In refpedt to the irritative motions, 
this is exemplified in the periftaltic contractions of the bow- 
els ; which ceafe and are renewed alternately, though the fti- 
mulus of the aliment continues to be uniformly applied; in the 
fenfitive motions, as in ftrangury, tenefmus, and parturition, 
the alternate contractions and relax i ions of the mufcles exift, 
though the hamulus is perpetual. In oUr voluntary exertions 
it is experienced, as no one can hang long by the hands, how- 
ever vehemently he wills fo to do ; and in ine aflbciate motions, 
the conftant change of our attitudes evinces the neceffity of re- 
laxation to thofe mufcles which have been long in a6lion. 

Tiiis relaxation of a mufcle, after its contraction, even though 
the hamulus continues to be applied, appears to arife from the 
expenditure or diminution of the fpirit of animation previoufly 
refident in the mufcle, according to the fecond law of animal 
caufation in Sect. [V. In thofe conftitutions which are termed 
weak, the fpirit of animation becomes fooner exhaufted, and 
tremulous motions are produced, as in die hands of infirm peo- 
ple, when they lift up a cup to their mouths. This quicker 
exhauftion of the fpirit of animation is probably owing to a 
lefs quantity of it rehding in the adding fibres, which therefore 
more frequently require a fupply from the nerves which be- 
long to them. 

4. If the fenforial power continues to act, whether it ads 
in the mode of irritation, fenfation, volition, or affociation, a 
new contraction of the animal fibre fucceeds after a certain 
interval ■ which interval is of fliorter continuance in weak 
people than in ftrong ones. This is exempiihed in the mak- 
ing of the hands of weak people, when they attempt to write. 
In a manufcript epiftle of one of my correfpondents, which is 
■written in a fmall hand, I obferved from four to fix zigzags in 
the perpendicular ftroke of every letter, which fhews that both 
the contractions of the fingers, and intervals between them, 
muft have been performed in very fhort periods of time. 

The times of contrition of the mufcles of enfeebled people 
being lefs, and the intervals between thofe contra ctions being 
lefs alfo, accounts for die quick pulfe in fevers with debility, 
and in dying animals. The fhortnefs of the intervals between 
one contraction and another in weak conftitutions, is pro- 
bably owing to the general deficiency of the quantity of the 
fpirit of animation, and therefore there is a lefs quantify of 
it to be iece ved at each interval of the adivity of the fibres. 
Hence, in repeated motions, as of the fingers in performing on 
the harphchord, it would at firft fight appear, that fwiftnefs 

and 
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and ftrength are incompatible ; neverthelefs, the (ingle contrac- 
tion of a mufcle is performed with greater velocity, as well as 
with greater force, by vigorous conftitutions, as in throwing a 
javelin. 

There is, however, another circumftance, which may often 
contribute to caufe the quicknefs of the pulfe in nervous fe- 
vers, as in animals bleeding to death in the flaughter-boufe, 
which is the deficient quantity of blood ; whence the heart is 
but half diftended, and in confequence fooner contracts. See 
Sea. XXXII. 2. 1. 

For we muff, not confound frequency of repetition with 
quicknefs of motion, or the number of pulfations with the 
velocity, with which the fibres, which confticute the coats of 
the arteries, contract themfelves. For where the frequency 
of the pulfations is but feventy-five in a minute, as in health; 
the contracting fibres, which conftitute theiide^ of the arteries, 
may move through a greater fpace in a given time, than where 
the frequency of puliation is one hundred and fifty in a minute, 
as in fome fevers with great debility. For if in thofe fevers 
the arteries do not expand themfelves in their diaftole to more 
than half the ufual diameter of their diaftole in health, the fibres 
which conftitute their coats will move through a lefs fpace in 
a minute than in health, though they make two pulfations for 
one. 

Suppofe the diameter of the artery during its fyftole to be 
one line, and that the diameter of the fame artery during its 
diaftole, in health, is four lines, and in a fever, with great debi- 
lity, is only two lines — It follows, that the arterial fibres con- 
tract;, in health, from a circle of twelve lines in circumference 
to a circle of three lines in circumference ; that is, they move 
through a fpace of nine lines in length ; while the arterial fibres 
in the fever, with debility, would twice contract from a circle 
of fix lines, to a circle of three lines; that is, while they move 
through a fpace equal to fix lines. Hence, though the fre- 
quency of pulfation in fever be greater, as two to one, yet the 
velocity of contraction in health is greater, as nine to fix, or 
as three to two. 

On the contrary, in inflammatory difeafes with ftrength, as 
in the pleuriiy, the velocity of the contracting lides of the arte- 
ries is much greater than in health ; for if we fuppofe the 
number of pulfations in a pleurify to be half as much more 
than in health ; that is, one hundred and twenty to eighty, 
(which is about what generally happens in inflammatory dif- 
eafes) and if the diameter of the artery in diaftole be one third 
ter than in health, which I believe is near the truth, the 
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fefult will be, that the velocity of the contractile fides of the ar- 
terij ; will be in a pleurify, as two and an half to one, compar- 
ed to the velocity of their contraction in a ftate of health; 
for if the circumference of the fyftole of the artery be three 
lines, and the diaftoJe in -health be twelve lines in circumfe- 
rence, and in a pleurify eighteen lines ; and fecondly, it the ar- 
tery pulfates thrice in the difeafed ftate for twice in the healthy 
one, it follows, that the velocity of contraction in the dii 
ftate to that in the healthy ftate, will be forty-five to eighteen, 
or as two and a half to one. 

From hence it would appear, that if wc had a criterion to 
determine the velocity of the arterial contractions, it would at 
the fame time give us their ftrength, and thus be of more fer- 
vicein diltinguifhingdiieafes, than the knowledge of their fre- 
quency. As fuch a criterion cannot be had, the frequency of 
puliation, the age of the patient being allowed for, will in fome 
meafure aflift us to diftinguifh arterial ftrength from arterial 
debility; iince, in inflammatory difeafes, with ftrength, the fre- 
quency feldom exceeds one hundred and eighteen, or one hun- 
dred and twenty pulfations in a minute, unlefs under peculiar 
circumftances, as the great additional ftimuli of wine or of 
external heat. 

5. After a mufcle or organ of fenfe has been excited into 
conn action, and the fenforial power ceafes to a6t, the laft fitu- 
ation or configuration of it continues, unlefs it be difturbed by 
the action of fome antagonist fibres, or other extraneous 
power. Thus, in weak or languid people, wherever they 
throw their limbs on their bed or fofa, there they lie, till ano- 
ther exertion changes their attitude ; hence one kind of ocular 
ipectra feems to be produced after looking at bright objects ; 

when a fire-ttick is whirled round in the night, there ap- 
pears in the eye a complete circle of fire, the action or configu- 
ration of que par of the retina not ceafing before the return 
of the whirling fire. 

Thus, if any one looks at the fetting fun for a fhort time, 
and then covers his clofed eyes with 'his hand, he will, for many 
feconds of time, perceive the image of the fun on his retina. 
A fimilar image of all other bodies would remain fome time 
in the eye, but is effaced by the eternal change of the motions 
bt the extremity of this nerve in our attention to other objects. 
See Sea. XVII. 1. 3. on fleep. Hence the dark fpots, and 
other ocular fpectra, are more frequently attended to, and re- 
main longer in the eyes of weak people, as after violent exer- 
cife, intoxication, or want of fleep. 

6. A contraction of the fibres fomewhat greater than ufual, 
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introduces pleafurable fenfation into the fyftem, according to 
the fourth law of animal caufation. Hence the pleafure ii? 
the beginning of drunkennefs is owing to the inereafed action 
of the fyftem from the ilimulus of vinous fpirit, or of opium. 
If the contractions he flill greater in energy or duration, pain- 
ful fenfations are introduced, as in confequence of great heat, 
or cauftic applications, or fatigue. 

If any part of the fyftem, which is ufed to perpetual ac- 
tivity, as the flomach, or heart, or the fine vefTels of the fkin, 
acts for a time with lefs energy, another kind of painful fen- 
fation enfues, which is called hunger, or fainfnefs, or coid. 
This occurs in a lefs degree in the locomotive mufcles, and Is 
eallcd wearifomenefs. In the two former kinds of fenfation 
there is an expenditure of fenforial power ; in thefe latter there 
is an accumulation of it. 

7. We have ufed the words exertion of fenforial power as 
a general term to exprefs either irritation, fenfation, volition, 
or affociation ; that is, to exprefs the activity or motion of the 
fpirit of animation, at the time it produces the contractions of 
the fibrous parts of the fyftem. It may be fuppoled that there 
may exift a greater or lefs mobility of the fibrous parts of our 
fyftem, or a propenfity to he fb'mulated ,into contraction by 
the greater or lefs quantity or energy of the fpirit of animation ; 
and that hence, if the exertion of the fenforial power be in 
its natural ftate, and the mobility of the fibres be inereafed, 
the fame quantity of fibrous contractions will be caufed, as if 
die mobility of the fibres continues in its natural ftate, and 
the fenforial exertion be inereafed. 

Thus it may be conceived, that in difeafes accompanied with 
ftrength, as in inflammatory fevers, with arterial flrength, that 
the caufe of greater fibrous contraction may exift in" the in- 
ereafed mobility of the fibres, whofe contractions are thence 
both more forcible and more frequent. And that in difeafes 
attended with debility, as in nervous fevers, where the fibrous 
contractions are weaker and more frequent, it may be con- 
ceived that the caufe confifts in a decreafe of mobility of the 
fibres; and that thofe weak conflitutions, which are attended 
with cold extremities and large pupils of the eyes, may pofTefs 
lefs mobility of the contractile fibres', as well as lefs Quantity of 
exertion ot the fpirit of animation. 
i [n anfwer to this mode of reafoning, it may be fufficicnt to 
obterve, that the contractile fibres confift of inert matter; and 
when-the fenforial power is withdrawn, as in death, they p'oflefs 
no power of motion at all, but remain in their kill ftate, whe- 
ther ot contraaion or relaxation, and mutt thence derive the 

whole 
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whole of this property from the fpirit of animation. At the 
fame time it is not improbable, that the moving fibres of ftrong 
people may poiTefs a capability of receiving or containing a 
greater quantity of the fpirit of animation than thofe of weak 
people. 

In every contraction of a fibre there is an expenditure of 
the fenforial power, or fpirit of animation ; and where the ex- 
ertion of this lenforial power has been for fome time increaf- 
ed, and the mufcles or organs of fenfe have in confequence 
acted with greater energy, its propenfity to activity is propor- 
tionally leffened ; which is to be afcribed to the exhauftion of 
diminution of its quantity. On the contrary, where there 
has been lefs fibrous contraction than ufual for a certain time, 
the fenforial power, or fpirit of animation, becomes accumu- 
lated in the inactive part of the fyftem. Hence vigour fuc- 
ceeds reft ; and hence the propenfity to action, of all our or- 
gans of fenfe and mufcles, is in a ftate of perpetual fluctuation. 
The irritability, for inftance, of the retina ; that is, its quan- 
tity of fenforial power, varies every moment, according to the 
brightnefs or obfeurity of the object laft beheld, compared with 
the prefent one. The fame occurs to our fenfe of heat, and 
to every part of our fyftem, which is capable of being excited 
into action. 

When this variation of the exertion of the fenforial power 
becomes much and permanently above or beneath the natural 
quantity, it becomes a difeafe. If the irritative motions be too 
great or too little, it fhews that the ftimulus of external things 
affects this fenforial power too violently or too inertly. If the 
fenfitive motions be too great or too little, the caufe arifes from 
the deficient or exuberent quantity of fenfation produced in 
confeqiience of the motions of the mufcular fibres or organs of 
fenfe. If the voluntary actions are difeafed, the caufe is to be 
looked for in the quantity of volition produced, in confequence 
of the defire or aversion occafioned by the painful or pleafur- 
able fenfations above mentioned. And the difeafes of affoci- 
at;ons probably depend on the greater or lefs quantity of the 
other three fenforial powers by which they were formed. 

From whence it appears, that the propenfity to action, whe- 
ther it be called irritability, fenfibility, voluntarity, or aflbci- 
ability, is only another mode of expreffion for the quantity of 
fenforial power, refiding in the organ, to be excited. And that, 
on the contrary, the words irritability and infenlibility, toge- 
ther with inaptitude to voluntary and affociate motions, are 
fynonirnous with deficiency of the quantity of fenforial power, 
or of the fpirit of animation, refiding in the organs to be ex- 
cited. • 

II. Of 
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II. Of fenforlal Exertion. 

1 . There are three circumftances to be attended to in the pro- 
duction of animal motions. 1 ft. The ftimulus. 2d. The 
fenforial power. 3d. The contra&ile fibre. — ift. A ftimu- 
lus, external to the organ, originally induces into action the 
fenforial faculty termed irritation; this produces the contrac- 
tion of the fibres, which, if it be perceived at all, introduces 
pleafure or pain ; which, in their active ftate, are termed fen- 
fation, which is another fenforial faculty, and occalionally 
produces contraction of the fibres : this pleafure or pain is 
therefore to be confidered as another ftimulus, which may 
either act alone or in conjunction with the former faculty of 
the fenforium, termed irritation. This new ftimulus of plea- 
fure or pain either induces into action the fenforial faculty, 
termed fenfation, which then produces the contraction of the 
fibres ; or it introduces defire or averfion, which excite into 
action another fenforial faculty, termed volition, and may 
therefore be confidered as another ftimulus, which either alone, 
or in conjunction with one or both of the two former facul- 
ties of the fenforium, produces the contraction of animal fibres. 
There is another fenforial power, that of affociation, which 
perpetually, in conjuction with one or more of the above, and 
frequently flngly, produces the contraction of animal fibres, 
and which is itfelf excited into action by the previous motions 
of contracting fibres. 

Now, as the fenforial power, termed irritation, refiding in 
any particular fibres, is excited into exertion by the ftimulus 
of external bodies acting on thofe fibres ; the fenforial power, 
termed fenfation, refiding in any particular fibres, is excited 
into exertion by the ftimulus of pleafure or pain acting on 
thofe fibres ; the fenforial power, termed volition, refiding in 
any particular fibres, is excited into exertion by the ftimulus 
of defire or averfion ; and the fenforial power, termed aflbci- 
ation, refiding in any particular fibres, is excited into action 
by the ftimulus of other fibrous motions, which had frequent- 
ly preceded them. The word ftimulus may therefore be ufed, 
without impropriety of language, for any of thefe four caules, 
which excite the four fenforial pow«fs into exertion. For 
though the immediate caufe of volition has generally been 
termed a motive, and that of irritation only, has generally ob- 
tained the name of Jiimulus ; yet, as the immediate caufe 
which excites the fenforial powers of fenfation, or of afiocia- 
tjon, into exertion, have obtained no general name, we fhall 
ufe the word ftimulus for them all. 

I Hence 
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Hence the quantity of motion produced in any particula 
part of the animH fyftetn, will be as the quantity of ftimulus 
and the quantity of fenforial power, or fpirit of animation, re- 
ading in the contracting fibres. Where both thcfe quantities 
are great, ftr en gth is produced, when that word is applied to 
fhe motions of animal bodies. Where either of them is defi- 
cient, weaknefs is produced, as applied to the motions of ani- 
mal bodies. 

Now, as the fenforial power, or fpirit of animation, is per- 
petually exhaufled by the expenditure of it in fibrous contrac- 
tions, and is perpetually renewed by the fecretion or produc- 
tion of it in the brain and fpinal marrow, the quantity of ani- 
mal ftrength muft be in a perpetual ftate of fluctuation on this 
account ; and if to this be added the unceafmg variation of all 
the four kinds of ftimulus above defcribcd, which produce the 
exertion of the fenforial powers, the eeafelefs viciffltude of 
animal ftrength becomes ea lily comprehended. 

If the quantity of ienlonal power remains the fame, and the 
quantity of ftimulus be leflened, a weaknefs of the fibrous con- 
tra6tions errfues, which may be denominated debility from 
defetl of ftimulus. If the quantity of ftimulus remains the 
fame, and' the quantity of fenforial power be leflened, another 
kind of .weaknefs enfues, which may be termed debility from 
defetl of fenforial power ; the former of thefe is called by Dr. 
Brown, in his Elements of Medicine, direct, debility, and the 
latter indirect debility. The coincidence of fome parts of this 
work, with Correfpondent deductions in the Brunonian Ele- 
menta Mcdicina, a work (with fome exceptions) of great ge- 
nius, muft be considered as confirmations of the truth or' the 
theory, as they were probably arrived at by different trains of 
reafoning. 

Thus, in thofe who have been expofedto cold and hunger, 
there is a deficiency of ftimulus. While in nervous fever 
there is a deficiency of fenforial power : and in habitual drunk- 
ards, in a morning before their ulual potation, there is a defi- 
ciency both of ftimulus and of fenforial power; while, on the 
other hand, in the beginning of intoxication, there is an excefs 
of ftimulus ; in the hot ach, after the hands have been immerf- 
ed in fhfow, there is awedundancy of fenforial power; and in 
inflammatory difeafes with arterial ftrength, there is an excefs 
of both. 

Hence, if the fenforial power be leflened, while the quantity 
of ftimulus remains the lame as in nervous fever, the nequen- 
cy of repetition of the arterial contractions may continue ; but 
their force, in relpect to removing obftacles, as in promoting 
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the circulation of the blood, or the velocity of each contraction, 
will be diminifhed; that is, the animal ftrength will be leflened. 
And, fecondly, if the quantity of fenforial power be leflened, 
and the ftimulus be increafed to a certain degree, as in giving 
opium in nervous fevers, the arterial contractions may be 
performed more frequently than natural, yet with lefs ftrength. 

And thirdly, if the fenforial power continues the fame in 
j-efpeel to quantity, and the ftimulus be fomewhat diminifhed, 
as in going into a darkifh room, or into a coldifh bath, fup- 
pok of about eighty degrees of heat, as Buxton-bath, a tem- 
porary weaknefs of the affected fibres is induced, till an accu- 
mulation of fenforial power gradually fucceeds, and counter- 
balances the deficiency of ftimulus ; and then the bath ceafes 
to feei cold, and the room ceafes to appear dark ; becaufe the 
fibres of the fubcutaneous veffels, or of the organs of fenfe, 
icl with their ufual energy. 

A fet of mufcular fibres may thus be ftirnulated into violent 
exertion; that is, they may act frequently, and with their 
whole fenforial power, but may neverthelefs not act ftrongly; 
becaufe the quantity of their fenforial power was originally 
fmall, or was preyioufiy exhaufted. Hence a ftimulus may 
be great, and the irritatiori in jconfequence act with its full 
force, as in the hot paroxyfms of nervous fever; but if the 
fenforial power, termed irritation, be fmall in quantity, the 
force of the fibrous contractions, and the times of their 
continuance in their contracted ftate, will be proportionally 
fmall 

In the fame manner, in the hot paroxyfm of putrid fevers, 
which are fhewn in Sect. XXXIII. to be inflammatory fe- 
vers, with arterial debility, the fenforial power, termed fenfa- 
tion, is exerted with great activity ; yet the fibrous contrac- 
tions, which produce the circulation of the blood, are perform- 
ed without ftrength, becauie the quantity of fenforial power, 
then reliding in that part of the fyftem, is fmall, 

Thus, in irritative fever, with arterial ftrength, that is, with 
excefs of fpirit of animation, the quantity of exertion during 
the hot part of the paroxyfm, is to be eftimated from the quan- 
tity of ftimulus, and the quantity of fenforial power; while 
in feniitive (or inflammatory) fever, with arterial ftrength, 
that is, with excefs of fpirit of animation, the violent and I 
cible actions of the vafcular fyftem, during the hot part of the 
paroxyfm, are induced by the exertions of two fenforial 
powers, which are excited by two kinds of ftimulus. Thefe 
are the fenforial power of irritation, excited bv the ftimulus of 
bodies external to the moving fibres, and the fenforial power 
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of fenfation, excited by the pain in confequence of the increafed 
contractions of thofe moving fibres. 

And in infane people, in fome cafes, the force of their muf- 
cular actions will be in proportion to the quantity offenforial 
power which they poffefs, and the quantity of the ftimulus of 
defire or averfion which excites their volition into action. 
At the fame time, in other cafes, the ftimulus of pain or plea- 
fure, and the ftimulus of external bodies, may excite into ac- 
tion the fenforial powers of fenfation and irritation, and thus 
add greater force to their mufcular actions. 

2. The application of the ftimulus, whether that ftimulus 
be fome quality of external bodies, or pleafurc or pain, or de- 
fire or averfion, or a link of aflociation, excites the corref- 
pondent fenforial power into action, and this caufes the con- 
traction of the fibre. On the contraction of the fibre, a part 
of the fpirit of animation becomes expended, and the fibre ceafes 
to contract, though the ftimulus continues to be applied, till, 
in a certain time, the fibre having received a fupply of fenfo- 
rial power, is ready to contract again, if the ftimulus conti- 
nues to be applied. If the ftimulus, on the contrary, be with- 
drawn, the lame quantity of quiefcent fenforial power becomes 
refident in the fibre as before its contraction ; as appears from 
the readinefs for action of the large locomotive mufcles of the 
body, in a fhort time after common exertion. 

> But in thofe mufcular fibres which are fubject to conftant ' 
ftimulus, as the arteries, glands, and capillary veffels, another 
phenomenon occurs, if their accuftomed ftimulus be with- 
drawn ; which is, that the fenforial power becomes accumu- 
lated in the contractile fibres, owing to the want of its being 
perpetually expended, or carried away, by their ufual unre- 
mitted contraaions. And, on this account, thofe mufcular 
fibres become afterwards excitable into their natural adions 
by a much weaker ftimulus ; or into unnatural violence of ac- 
tion, by their accuftomed ftimulus, as is feen in the hot fits of 
intermittent fevers, which are in confequence of the previous 
cold ones. Thus the minute veffels of the fkin are conftant- 
ly ftunulated by the fluid matter of heat ; if the quantity of this 
ftimulus of heat be a while diminifhed, as in covering the 
hands with fnow, the veffeis ceafe to aft, as appears from the 
palenefsofthefkin; if this cold application of fnow be conti- 
nued but a fhort time, the fenforial power, which had habitu- 
ally been fuppl.ed to the fibres, becomes now accumulated in 
them ow.ng to the want of its being expended by their accuf- 
tomed contraaions. And thence a lefs ftimulus of heat will 
now excite them into violent contraaions 
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If the quiefcence of fibres, which had previoufly been fub- 
ject to. perpetual ftimulus, continues a ionger time, or their ac- 
cuftomed ftimulus be more completely withdrawn, the accu- 
mulation of feniorial power becomes ftill greater, as in thole 
cxpofed ro cold and hanger ; pain is produced, and the organ 
gradually dies from the chemical changes which take place in 
it; or it is, at a great diftance of time, reftored to action by iti- 
mulus applied with great caution, in fmall quantity, as hap- 
pens to f(.me larger animals, and to many infects, which, dur- 
ing the winter months, lie benumbed with cold, andarefaidto 
fleep, and to perions apparently drowned, or apparently frozen 
to death. Snails have been laid to revive by throwing them 
into water, alter having been many years fhut up in the cabi- 
nets of the curious ; and eggs and deeds in general, are reftored 
to life after many months of torpor by the ftimulus of warm 
water and moifture. 

The inflammation of fchirrous tumours, which have long 
exifted in a flate of inaction, is a procefs of this kind, as weii 
as the fenlibility acquired by inflamed tendons and bones, 
which had, at their formation, a fimilar fenlibility, which had 
fo long lain dormant in their uninflamed flate. 

3. If, after long quiefcence from defect of ftimulus, the fi- 
bres, which had previoufly been habituated to perpetual fti- 
muls, are again expofed to but their ufual quantity of it, as 
in thofe who have fuffered the extremes of cold or hunger, a 
violent exertion of the affected organ commences, owing, as 
above explained, to the great accumulation of feniorial power. 
This violent exertion not only diminifb.es the accumulated fpi- 
rit of animation, but, at the fame time, induces pleafure or 
pain into the fyftem, which, whether it be fucceeded by in- 
flammation or not, becomes an additional ftimulus, and acting 
along with the former one, produces ft ill greater exertions, and 
thus reduces the fenforial power, in the contracting fibres, be- 
neath its natural quantity. 

When the fpirit of animation is thus exhaufted by ufelefs 
exertions, the organ becomes torpid, or unexcitable into action, 
and a fecond fit of quiefcence fucceeds that of abundant acti- 
vity. During this fecond fit of quiefcence, the fenforial 
power becomes again accumulated, and another fit of exer- 
tion follows in train. Thefe viciffitudes of exertion and in- 
arterial fyftem, conftitute the parpxyfms of re- 
or intermittent ones, when there is" an interval 
natural action of the arteries between the exacerbations. 
ixyfms of fevers, which confift of the libration 
en the extremes of exertion and 
quiefcence, 
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quiefcence, either the fits become lefs and lefs violent, from 
the contractile fibres becoming lefs and lefs excitable to the fti- 
inulus by habit, that is, bv becoming accuftomed to it, as ex- 
plained below, XII. 3. 1. or the whole fenforial power be- 
comes cxhaufled, and the arteries ceafe to beat, and the patient 
dies in the cold part of the paroxyfm. Or, fecondly, fo much 
pain is introduced into the fyftem by the violent contractions 
of the fibres, that inflammation arifes, which prevents future 
cold fits, by expending a part of the fenforial power in the ex- 
ten fi on of old veffels or the production of new ones, and thus 
preventing the too great accumulation or exertion of it in other 
pafts of the fyftem ; or which, by the great increafe of ftimu- 
lus, excites into great action the whole glandular fyftem, as 
well as the arterial, and thence a greater quantity of' fenforial 
power is produced in the brain, and thus its exhauftion in any- 
peculiar part of the fyftem, ceafes to be affected. 

4. Or, thirdly, in confequencc of the painful or pleafurable 
fenfation above mentioned, defire and averlion are introduced, 
and inordinate volition fucceeds ; which, by its own exertions, 
expends (o much of thelpirit of animation,' that the two other 
fenforial faculties, or irritation and fenfation, act fo much fee- 
bler, that the paroxyfms of fever, or that libration between the 
extremes of exertion and inactivity of the arterial fyftem, gra- 
dually fubfides.^ On this account a temporary infanity is a I 
favourable fign in fevers, as I have had fome opportunities of 
obfervine. 

o 

III. Of repeated Stimulus. 

1. When a hamulus is repeated more frequently than the 
rxpenuiture of fenforial power can be renewed in the aclin-r 
organ, the effect of the hamulus becomes gradually diminifh- 
rhus, if two grains of opium be fwalluwed by a perfon 
unufed to fo ftrong a ftimulus, all the vafcular fyftems in the 
body act with greater energy ; all the fecretions and the abibrp- 
tion from thofe fecrcted fluids are incrcafed in quantity ; and 
pleafurc or pain are introduced into the fyftem, which adds an 
additional ftimulus to that already too great. After fome 
hours the fenforial power becomes diminifhed in quantitv ex- 
pended by the great a&ivity of the fyftem ; and thence, when 
the ftimulus of the opium is withdrawn, the fibres will not 
obey their ufual degree of natural ftimulus, and a confequent 
torpor or quiefcence fucceeds, as is experienced by drunkards, 
on the day after a great excefs of fpirituous potation, 
1, head-ach, and general debility. 
In this fit of torpor or quiefcence of a part or of the whole 

of 
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of the fyftem, an accumulation of the fenforial power in the 
affected fibres is formed, and occafions a fecond paroxyfm of 
exertion, by the application only of the natural ftimulus ; and 
thus a libration of the fenforial exertion between one excefs 
and the other, continues for two or three days, where the fti- 
mulus was violent in degree ; and for weeks in iome levers, 
from the ftimulus of contagious matter. 

But if a fecond dofe of opium be exhibited before the fibres 
have regained their natural quantity of fenforial power, irs ef- 
te& will be much lefs* than the former, becaufe the ipirit of 
animation, or fenforial power, is in part exhaufled by the pre- 
vious excefs of exertion. Hence all medicines, repeated too 
frequently, gradually lofe their effect, us opium and wine. 
Many things of dil'agreeable tafte at firft, ceafe to be difagree- 
ble by frequent repetition, as tobacco ; grief and pain gradually 
diminifh, and at length ceafe altogether ; and hence life itfclf 
becomes tolerable. 

Belidcs the temporary diminution of the fpirit of animation 
or fenforial power, which is naturally ftationary or ref ident in 
every living fibre, by a iingle exhibition of a powerful ftimulus, 
the contractile fibres themfelves, by the perpetual application 
ot a new quantity of ftimulus, before they have regained their 
natural quantity of fenforial power, appear to fuffcr in their 
capability of receiving fo much as the natural quantity of fen- 
forial power ; and hence a permanent deficiency of fpirit of ani- 
mation takes place, however long the ftimulus may have been 
withdrawn. On this caufe depends the permanent debility of 
thofe who have been addicted to intoxication, the general weak- 
nels of old age, and the natural debility or irritability of thofe 
who have pale fkins and large pupils of their eyes. 

There is a curious phenomenon belongs to this plac^, which 
has always appeared difficult of folution ; and that is, that opium 
or aloes may be exhibited in fmall dofes at firft, and gradually 
increafed to very large ones, without producing ftupor or diarr- 
hoea. In this cale, though the opium and aloes are given in 
fuch fmall dofes as not to produce intoxication or cathaifis, yet 
they are exhibited in quantities fufficient, in fome degree, to 
exhauft the fenforial power, and hence a ftronger and a ftronger 
dole is required ; otherwife the medicine would foon ceafe to 
act at all. 

On the contrary, if the opium or aloes be exhibited in a 
large dofe at firft, fo as to produce intoxication or diarrhoea, 
after a tew repetitions the quantity of either of them maybe 
diminished, and they will ftill produce this effect. For the. 
more powerful ftimulus difTevers the progreflive catenatio. 

a;Jmal 
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Sftimal motions, defcribed' in Sed. XVII. and introduces z 
new link between them; whence every repetition! ftrengthens 
this new affociation or catenation, and the ftimulus may be 
gradually decreafed, or be nearly withdrawn, and yet the effect 
fnall continue, becaufe the fenforial power of affociation or 
catenation, being united with the ftimulus, increafes in energy 
with every repetition of the catenated circle; and it is by theft 
means that all the irritative aflbciations of motions are origin 
nally produced. 

2. When a ftimulus is repeated at fuch diftant intervals of 
time, that the natural quantity of fenforial power becomes 
completely reftored in the adting fibres, it will act with the 
fame energy as when firft applied. Hence thofe who have 
lately accuftomed themfelves to large doles of opium, by begin- 
ning with fmall ones, and gradually increafmg them, and re- 
peating them frequently, as mentioned in the preceding para- 
graph, if they intermit the ufe of it for a few days only, muft 
begin again with as fmall dofes as they took at firft ; otherwife 
they will experience the inconveniences of intoxication. 

On this circumftance depend the conftant unfailing effects 
of the various kinds of ftimulus, which excite into action all 
the vafcular fyftems in the body; the arterial, venous, abforb- 
cnt, and glandular veffels, are brought into perpetual, unwea- 
ried action by the fluids, which are adapted to flimulate them ; 
but thefe have the fenforial power of affociation added to that 
of irritation, and even, in fomc degree, that of fenfation, and 
even of volition, as will be fpoken of in their places ; and life 
itfelf is thus carried on by the production of fenforial power 
being equal to its wafte or expenditure in the perpetual move- 
ment of the vafcular organization. 

3. When a ftimulus is repeated at uniform intervals of time, 
with fuch diftarices between them that the expenditure of fen- 
forial power in the acting fibres become" completely renewed, 
the effect is produced with greater facility or energy. For 
'he fenforial power of affociation is combined with the fenfo- 
rial power of irritation; or, in common language, the acquired 
habit affifts the power of the ftimulus. 

This circumftance not only obtains in the annual and diur- 
nal catenations of animal motions, explained in Sect. XXXVI. 
but in every lefs circle of actions or ideas, as in the burthen of 
a fong, or the iterations of a dance, and conltitutes the p'ea- 
fure we receive from repetition and imitation, as treated of in 
Sfcft. XXII. 2. 

4. When a ftimulus has been many times repeated at uni- 
form intervals, lb as to produce the complete action of the or- 
gan, 
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gan, it may then be gradually diminished, or totally with- 
drawn, and the action of the organ will continue ; for the 
fenforial power of affociation becomes united with that of ir- 
ritation, and by frequent repetition becomes at length of fuffi- 
cient energy to carry on the new link in the circle of actions, 
without the irritation which at firft introduced it* 

Hence, when the bark is given at ftated intervals for the cure 
of intermittent fevers, if fixty grains of it be given every three 
hours for the twenty-four hours preceding the expected parox- 
yfrn, fo as to ftirnulate the defective part of the fyftem into 
action, and by that means to prevent the torpor or quiefcence 
of the hbres, which confcitutes the cold fit; much xefs than 
half the quantity, given before the time at which another pa- 
roxyfm of quiefcence would have taken place, will be fufE r 
cient to prevent it ; becaufe now the fenforial power, termed 
affociation, acts in a twofold manner. Firft, in refpedt to 
the period of the catenation in which the cold fit w r as produced, 
which is now uiffevered by the ftronger ftimulus of the firft 
dofes of the bark ; and, fecondly, becaufe each dofe of bark 
being repeated at periodical times, has its effect increafed by 
the fenforial faculty of affociation being combined with that 
of irritation. 

Now, when fixty grains of Peruvian bark are taken twice 
a day, fuppofe at ten o'clock and at fix, for a fortnight, the ir- 
ritation excited by rhis additional ftimulus becomes a part of 
the diurnal circle of actions, and will at length carry on the 
increafed action of the fyftem without the afhflance of the fti- 
mulus of the bark. On this theory the bitter medicines, cha- 
lybeates, and opiates in appropriated dofes, exhibited for a 
fortnight, give permanent ftrength to pale, feeble children, and 
other weak conftitutions. 

5. When a defect of ftimulus, as of heat, recurs at certain 
diurnal intervals, which induces fome torpor, or quiefcence of 
a part of the fyftem, the diurnal catenation of actions becomes 
disordered, and a new affociation with this link of torpid ac- 
tion is formed ; on the next period the quantity of quiefcence 
will be increafed, fuppofe the fame defect of ftimulus to recur ; 
becaufe now the new affociation confpires with the defective 
initation in introducing the torpid action of this part of the 
diurnal catenation. In this manner many fever-fits commence, 
where the patient is for fome days rndifpofed at certain hours, 
before the cold paroxyim of fever is completely formed. See 
Sect. XVII. 3. 3. on catenation of animal motions. 

6. If a ftimulus, which at firft excited the affected organ 
into lb great exertion as to produce fenfation, be continued 

K for 
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for a certain time, it will ceafe to produce fenfation both then 
and when repeated, though the irritative motions in conse- 
quence of it may continue or be re-excited. 

catenations of irritative motions were at firft fuc- 
ceede;j by fenfation, as the apparent motions of objects when 
■ < alk paft them, and probably the vital motions themfelves 
in the early ftate of our existence. But as thole fenfations 
were followed by no movements of the iyirem in confequence 
of them, they gradually ceafed to be produced, not being join- 
ed to any Succeeding link of catenation. Hence contagious 
matter, which has for fome weeks Simulated the fyitem into 
great and permanent fenfation, ceafes afterwards to produce 
general fenfation, or inflammation, though it may Still induce 
il irritations. See Seel. XXXIII. 2. 8. XIX. 10, 

Our abibrbent fyflem then feems to receive thofc contagious 
matters, which it has before experienced, in the fame manner 
as it imbibes common moiSturc, or other fluids ; that is, with- 
out being thrown into fo violent action as to produce fenfa- 
tion ; the confequence of which is an increafe of daily energy or 
activity, tili inflammation and its confequences Succeed. 

7. h a Stimulus excites an organ into fuch violent contrac- 
tions as to produce fenfation, the motions of which organ had 
not ufually produced fenfation, this newfenforial power, added 
to the irritation oecaSioned by the Stimulus, increafes the acti- 
vity of the organ. And if this activity be catenated with the : 
diurnal circle of actions, an increafing inflammation is produc- 
ed, as in the evening paroxyfms of fmall-pox, and other f< 
with inflammation: and hence fchirrous tumours, tendons, and 
es, and probably the arteries themfelves, become in- 
flamed, when they are ftrongly Stimulated. 

IV. Of Stimulus greater than natural. 

1. A quantity of Stimulus greater than natural, producing 
anincrealed exertion of fenforial power, whether that exertion 
be in tne ! irritation, fenfation, volition, or affociation, 

diminishes th .enmity of it. This fad is obfervable 

s of intoxication, as the increafed quantity or 
irritative motions, owing to the Stimulus of vi- 
r * OU5 ;es much pleafurable fenfation into the fyf- 

te:ri > : ion of mufcular or fenfual motions in con- 

fec l uc: ^ fenfation; the voluntary motions, 

au( .' \ become much impaired or dimi- 

gering fucceed. See Sect XXI. 

hence trie great proStration ' of the 

the locomotive mufclesin Some fevers, is owin- to 

the 
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the exhauftion of fenforial power, by the increafed a&ion ot 
the arterial fyftem. 

In like manner a ftimukis greater than natural, applied to a 
part of the fyftem, increafes the exertion of fenforial power in 
that part, and diminifhes it in fome other part. As in the 
commencement of fcarlet fever, it is ufual to fee grea 
and heat on the faces and breafts of children, while, at the fame 
time, their feet are colder than natural : partial heats are obferV- 
able in other fevers with debility, and are generally amended 
with torpor, or quiefcence of fome other part of" the fyftem. 
But thefe partial exertions of fenforial power are fometirnes 
attended with increafed partial exertions in othei the 

fyftem, which fympathize with them, as the fluffing of the 
face after a full meal. But thefe, therefore, are to be afcribed 
to fympathetic affociations, explained in Seel. XXXV. and not 
to general exhauftion or accumulation of fenlorial power. ^ 

quantity of ftimulus greater than natural, producing 
an increafed exertion of fenforial power in any particular or- 
is the quantity of it in that organ. This appears 
from the contractions of animal fibres being not fo eafily excit- 
ed bv a lefs ftimulus, after the organ has been fubjected to a 
is, after looking at any luminous object of a 
t the letting fun for a fhort time, fo as not much 
to fatigue the eye, this part of the retina becomes lefs fenhbie 
to fmaller quantities of light: hence, when the eyes are turned 
on other lefs luminous parts of the iky, a dark fpot is feen re- 
fembling the fhape of the fun, or other luminous object which 
we laft beheld. See Se&. XL. No. 2. 

Thus we are fome time before we can diftinguifh objects m 
an obfeure room after coming from bright day-light, though 
the iris prefently contrails itfelf. We are not able to hear 
weak founds after loud ones. And the ftomachs of thofe who 
have been much habituated to the ftronger ftimulus of ferment- 
ed or fpirituous liquors, are not excited into due action by 
weaker ones. 

3. A quantity of ftimulus fomething greater than the laft 
mentioned, or longer continued, induces the organ into fpaf- 
modic action, which ceafes and recurs alternately. Thus, on 
looking for a time on the letting fun, fo as not greatly to fatigue 
the light, a yell >w fpe6trurn is fe the eyes are ciofed 

and covered, which continues for a time, and then difappears 
and recurs repeatedly before it entirely va 
XL. No. 5. Thus the action of vomiting ceafes and is re- 
newed by intervals, although the emetic drug is thrown up 
,, A tenefmus continues by intervals fome 
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time after the exclufion of acrid excrement; and the pulfations 
of the heart of a viper are faid to continue fome time after it is 
cleared irom its blood. 

In thefe cafes, the violent contractions of the fibres produce 
pain, according to law 4; and this pain conftitutes an additional 
kind or quantity of excitement, which again induces the fi-' 
bres into contraction ; and which painful excitement is agaia 
renewed, and again induces contractions of the fibres with gra- 
dually diminiming efTecl:. 

4. A quantity of ftimulus greater than that laffc mentioned, 
or longer continued, induces the antagonift mufcles into fpaf! 
modic action. This is beautifully illuftrated by the ocular 
fpeclra, defcribed in Seft. XL. No. 6, to which the reader is 
referred. From thefe experiments there is reafon to conclude, 
that the fatigued part of the retina throws itfelf into a contrary 
mode of action, like ofcitation or pandiculation, as loon as the 
ftimulus, which has fatigued it, is withdrawn; but that it ftill 
remains liable to be excited into action by any other colours 
except the colour with which it has been fatigued. Thus the 
yawning and ftretching the limbs after a continued action or 
attitude, feems occafioned by the antagonift mufcles bein^ fti- 
mulated by their extenfion during the contractions of thofe in 
action, or in the fituation in which that action laft left them. 

5. A quantity of ftimulus greater than the laft, or longer 
continued, induces variety of convulfions or fixed fpafms, ei- 
ther of the affected organ, or of the moving fibres in other parts 
of the body. In refpeft to the fpe&ra in the eye, this is well 
Jlluftrated in No. 7 and 8 of Sea. XL. Epileptic convul- 
fions, as tho emprofthotonos and opifthotonos, with the cramp 
of the calf of the leg, locked jaw, and other cataleptic fits, ap. 
pear to ongnatefrom pain, as fome of thefe patients fcream 
aloud before the convulfion takes place; which feems at firit 
to^be an effort to relieve painful fenfation, and afterwards an 
efrort to prevent it. 

, In thefe cafes the violent contraaions of the fibres produce 
io much pain, as to conftitute a perpetual excitement ; and that 
m fo great degree, as to allow but fmall intervals of relaxation 
o the contracting fibres, as in convulfions; or no intervals at 
aJl, asm fixed fpafms. 

6. A quantity of ftimulus greater than the laft, or lon-er 
contmued produces a paralysis of the organ. In many ■ 
thisparalvfis K ; only a temporary effeft, as on looking long on 
a finaUra of bright red filk, placed on a fhect of white pa- 
per on the floor in a ftrong light, the red filk gradually becomes 
paler, and a,t length ifappearsj which evinces that a part of 

the 
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the retina, by being violently excited, becomes for a time un- 
affected by the ftimulus of that colour. Thus, cathartic me- 
dicines, opiates, poifons, contagious matter, ceafe to influence 
our fyftem, after it has been habituated to the ufe of them, ex- 
by the exhibition of increafed quantities of them ; our fi- 
bres not only become 1 naffected by ftimuli, by which they hav£ 
previoufly been violently irritated, as by the blatter of the Ymall- 
or meafle<; ; but they alfo become unaffected by fenfation, 
where the violent exertions, which difabled them, were in 
coniequence of too great quantity of fenfation. And, laftly, 
the fibres, which become difobedient to volition, are probably 
difabled by their too violent exertions, in confequence of too 
great a quantity of volition. 

After every exertion of our fibres, a temporary paralyfis 
fucceeds, whence intervals of all mufcular contradtions, as 
mentioned in No. 3 and 4 of this Section : the immediate caufe 
of thefe more permanent kinds of paralyfis is probably owincr, in 
the fame manner, to the too great exhauftion of the fpirtt of 
animation in the affected part ; fo that a ftronger ftimulus is 
required, or one of a different kind from that which occaiion- 
ed thofe two violent contractions, to again excite the affected 
organ into activity ; and if a ftronger ftimulus could be appli- 
ed, it muff again induce paralyfis. 

For thefe powerful ftimuli excite pain at the fame time that 
they produce irritation ; and this pain not only excites fibrous 
motions by its ftimulus, but it alfo produces volition; and thus 
all thefe ftimuli acting at the fame time, and fometimes with 
the addition of their afTociations, produce fo great exertion as 
to expend the whole of the fenfonal power in the affected 
fibres. 

V. Of Stimulus lefs than natural. 

1. A quantity of ftimulus lefs than natural, producing a 
decreased exertion of fenforial power, occafions an accumula- 
tion of it. This circumftance is obfervable in the hsemipla- 
gia, in which the patients are perpetually moving the mufcles 
winch are unaffected. On this account we awake with greater 
vigour after fleep, becaufe, during fo Vuarjy hours, the great 
ufual expenditure of fenforial power in the performance of vo- 
luntary actions, and in the exertions of our organs offenfe in 
quenceoi the irritations occaiioned by external objects 
een fufpended, and aconfequent accumulation had taken 
\ -'■ 

manner the exertion of the fenforial power lefs than 
natural m one part of the fyitem, is liable to produce an increase 

of 
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of the exertion of it in fome other part. Thus, by the action 
of vomiting, in which the natural exertion of the • 
the ftomach are deftroyed or duninifhed, an increaf 
tion of the pulmonary and cellular lymphatics is produced, as 
is known by the mcreafed abforption of the fluid depoftted in 
them in dropfical cafes. But thefe partial quiefcenccs of fen- 
forial power, are alfo fometimes attended with other partial 
quiefcences, which fympathize with them, as cold and pale ex- 
tremities from hunger. Thefe, therefore, are to be afcribed 
to the affociations of fympathy, explained in Seel:. XXXV. 
and not to the general accumulation of fenforial power. 

2. A quantity of ftimulus lefs than natural, applied to fibres 
previoufly accufcomcd to perpetual ftimulus, is fucceeded by 
accumulation of fenforial power in the affedted organ. The 
truth of this proportion is evinced, becaufe a ftimulus lefs 
than natural, if 1 it be fomewhat greater than that above men- 
tioned, will excite the organ f6 circumftanced into violent ac- 
tivity. Thus, on a frofly day with wind, the face of a peri'on 
cxpofed to the wind is at fir ft pale and fhrunk ; but on turning 
the face from the wind, it becomes foon of a glow with w, ■ 
and flu thing. The glow of the fkin in emerging from 
bath, is owing to the fame caufe. 
It does not appeal accumulation of fenforial pr 

above the natural quantity, is acquired by thofemufcles v 
are not fubje6t to perpetual ftimulus, a:, the locomotive 
cles: thefe, after the greateft fatigue, only acquire by reft 1 
ufual aptitude to motion; whereas the'vafcular fyftem, a? 
heart and arteries, after a fhort quiefcence, are' thrown 
violent action by their natural quantity of ftimulus. 

Neverthelefs, by this accumulation of fenforial power do 
the application of decreafed ftimulus, and by the exhav 
of it cluring the action of increafed ftimulus, it is wifely 
vided, that the actions of the vafcular mufcles and < 
fenfe are not much deranged by fmall variations of ftimi 
as the quantity of fenforial power becomes, in fome meafure, 
inverfely as die quantity of ftimulus. 

A. quantity of ftimulus lefs than that mentioned above, 
continued for fome time, induces pain in the af 
gan 1 ; as the pain of cold in the hands, when they are immcrfed 
in mow, is owing to a deficiency of the ftimulation oi 1: 
Hunger is a pain from the deficiency of the ftimulation of I 
in the back at the commencement of ague-fits, and 
achs which attend feeble people, are pains from d< 
are hence relieved by opium, effential 
ana lpint or wine. 
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As the pains which originate from defect of ftimulus only 
ax in thofe parts of the lyftem which have been previoufly 
fubjected to perpetual ftimulus; and as an accumulation of 
fenlorial power is produced in the quiefcent organ along with 
the pain, as in cold or hunger, there is reafon to believe, that 
the pain is owing to the accumulation of fenlorial power. 
For, in the locomotive mufcles, in the retina of the eye, and 
other organs of fenfes, no pain occurs from the abfence of fti- 
mulus, nor any great accumulation of, fenforial power beyond 
their natural quantity, fmce thefe organs have not been ufed to 
a perpetual fupply of it. There is, indeed, a greater accumu- 
lation occurs in the organ of vifion after its quiefcence, becaufe 
it is fubject to more conftant ftimulus. 

4. A certain quantity of ftimulus lefs than natural, induces 
the moving organ into feebler and more frequent contractions, 
as mentioned in No. I. 4. of this Section. For eachccntrac 
tion moving through a lefs fpace, or with lefs force, that is, 
with lefs expenditure of the fpirit of animation, is fooner relax- 
ed, and the ipirit of animation, derived at each interval into the 
ig fibres, being lefs, thefe intervals likewife become fhorter. 
Hence the tremours of the hands of people accuftomed to. 
vinous fpirit, till they take their ufual ftimulus; hence the 
quick pulfe in fever;; attended with debility, which is greater 
than in fevers attended with ftrength ; in the latter, the pulfc 
feldom beats above 120 times in a minute, in the former it fre- 
quently exceeds 140. 

h mult be obferved, that in this and the two following arti- 
cles, the decreafed action of trie fyftem is probably more fre- 
quently occafioned by deficiency in the quantity "of fenforial 
tan in the quantity of ftimulus. Thus thofe feeble 
confti utions which have large pupils of their eyes, and all who 
labour under nerve Teem to owe their want of natural 

quantity of activity in the fyftem, to the deficiency of fenforial 
t; fmce, as far as can be feen, they frequently poffefs 
j-tural quantity of ftimulus. 

A certain quantity of ftimulus, lefs than that above men- 
tioned, invens the order of fucceffive fibrous contractions 
in vomiting, the vermicular motions of the ftomach and duo- 
denum are inveited, and their contents eje&ed ; which is pro- 
bably owing to the exhauftion of the ipirit of animation in the 
, by a previous exceffive ftimulus, as by the root 
oacuanlia, and the confequent de; :oiial power. 

1 he. nunc retrogade motions affect the whole internal ca 
he cefophagus, in globus hyirericus. See ( 
tarther explained in Sect. XXIX. No. 11. on Retro-ule Mo- 
tions. ° 

I no 
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I muft obferve, alfo, that fomething fimilar happens in the 
production of our ideas, 01 fenfual motions, when they are too 
weakly excited ; when any one is thinking infenlely about one 
thing, and carelefsly eonverfnig about another, he is liable to 
ufe the word of a contrary meaning to that which he deligned* 
as cold weather for hot we^tk^u fummer for winter. 

6. A certain quantity of ftimuTuSpefs than that above men-* 
tioned, is fuqceeded by paralyfis, firft of the voluntary andfer.- 
fitive motions, and afterwards of thofe of irritation and of 
afTociation, which conftitute death. 

VI. Cure of increafed exertion. 

I. The cure which nature has provided for the increafed 
exertion of any part of the fyftem, coniifts in the confequent 
expenditure of the fenforial power. But as a greater torpor 
follows this exhauftion of fenforial power, as explained in the 
next paragraph, and a greater exertion fucceeds this torpor, 
the conftitution frequently links under theie increaiing libra- 
tions, between exertion and quiefcence, till at length complete 
quiefcence. that is, death, doles the fcene. 

For, during the great exertion of the fyftem in the hot fit of 
fever, an increafe ot ftimulus is produced" from the greater mo- 
mentum of the blood, the greater diftention of the heart and 
arteries, and the increafed production of heat, by the violent 
actions of the fyftem, occafioned by this augmentation of fti- 
mulus ; the fenforial power becomes diminiflied in a few h 
much beneath its natural quan^ty, the veffels at length ce:ife 
to obey even thefe great degrees of ftimulus, as fhewn in Sedh 
XL. 9. 1. and a torpor of the whole or of a part of the fyftem 
enf ues. 

Now, as this fecond cold fit commences with a greater de- 
ficiency of fenforial power, it is alfo attended with a greater 
deficiency of ftimulus than in the preceding cold tit ; that is, 
xvith lefs momentum of blood, lefs diftention of the heart. On 
this account the fecond cold tit becomes more violent and of 
longer duration than the firft ; and as a greater accumulation 
of fenforial power muft be produced before the 1, lem of vef- 
fels will again obey the diminiflied ftimulus, it follows, that 
the fecond hot fit of fever will be more violent than the former 
one : and that unlefs fome other caufes counteract cither the 
violent exertions in the hot fit, or the great torpor in the cold 
fit, life will at length be extinguifhed, by the expenditure of the 
whole of the fenforial power. And from hence it appars, 
that the true means of curing fevers muft be fuch as decreafe 
the adticn of the fyftem in the hot fit, and increafe it in the 

cold 
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cold fit ; that is, fuch as prevent the too great diminution of 
fenforial power in the hot fit, and the too great accumulation 
of it in the cold one. 

2. Where the exertion of the fenforial powers is much in- 
creafed, as in the hot fits of fever or inflammation, the follow- 
ing are the ufual means of relieving it. Decreafe the irrita- 
tions by blood-letting, and other evacuations ; by cold water 
taken into the ftomach, or injected as enema, or ufed external- 
ly ; by cold air breathed into the lungs, and difFufed over the 
fkin ; with food of lefs ftimulus than the patient has been ac- 
cuftomed to. 

3. As a cold fit, or paroxyfm of inactivity of fome parts 
of the fyftem, generally precedes the hot fit, or paroxyfm of 
exertion, by which the fenforial power becomes accumulated ; 
this cold paroxyfm ihould be prevented by ftimulant medicines 
and diet, as wine, opium, bark, warmth, cheerfulnefs, anger, 
furprife. 

4. Excite into greater action fome other part of the fyf- 
tem, by which means the fpirit of animation may be in part 
expended, and thence the inordinate adtions of the difeafed 
part may be leffened. Hence, when a part of the fkin acts* 
violently, as of the face in the eruption of the fmall-pox, if 
the feec be cold they fhould be covered. Hence the ufe of a 
blifter applied near a topical inflammation. Hence opium 
and warm bath relieve pains both from excefs and defect of 
ftimulus. 

5. Firfl increafe the general ftimulation above its natural 
quantity, which may in fome degree exhauft the fpirit of ani- 
mation ; and then decreafe the frimulation beneath its natural 
quantity. Hence, after fudorific medicines and warm air, the 
application of refrigerants may have greater effect, if they 
could be adininiftcred without danger of producing too great 
torpor of fome part of the fyftem ; as frequently happens to 
people in health from coming out of a warm room into the 
cold air, by which a topical inflammation, in confequence of 
torpor ot ihe mucous membrane of the noftril, is produced, 
and is termed a cold in the head. 

VII. Cure of decreafed Exertion. 

1. Where the exertion of die fenforial powers is much 
decreafed, as in the cold fits of fever, a gradual accumulation 
ot the fpirit of animation takes place; as occurs in all cafes 
where inactivity or torpor of a part of the fyftem exifls ; 
this accumulation of fenforial power increafes, till ftimuli lefs 
than natural are L fficicnt to throw it into action, then the 

L cold 
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cold fit ceafcs ; and, from the action of the natural ftimuli, a 
hot onefucceeds widi incieafed aevtivity of the whole fyftero. 
So, in fainting fits, or fyncope, there is a t icien- 

cy of fenforial exertions, and a confequent quiefcence of a 
■ part of the fyftem. This quiefcence continues, till the 
fenforial power becomes again accumulated' in the torpid or- 
gans ; and then the ufual diurnal ftimuli excite the reviv 

in into action; but as this kind of quiefcence conti- 
nues but a fhort time compared to the cold paroxyfm of an 
ague, and lefs affects the circulatory fyftem, a lefs fuperabun- 
dency of exertion fucceeds in the organs previously torpid, and 
a lefs excels of arterial activity. See Sect. XXXIV. 1. 6. 

2. In the difeafes occa honed by a defect of fenforial exer- 
tion, as in cold fits of ague, byftcric complaint, and nervous 
fever, the following means are thole commonly ufed. 1. In- 
creafe the ftimulation above its' natural quantity for fame weeks, 
till a new habit of more energetic contraction of the fib; 
eftablifhcd. This is to be done by wine, opium, bark, fteel, 
given at exact periods, and in appropriate quantities; for if 
thefe medicines be given In fuch quantity as to induce the lea ft 

' degree of intoxication, a debility fucceeds from the ufelefs ex- 
hauftion of fpirit of animation, in confequence of too great 
exertion of the mufcles, or organs of fenfe. To thefe irrita- 
tive ftimuli fhould be added the fenfitive ones of cheerful ideas, 
hope, affection. 

3. Change the kind of famulus. The habits acquired by 
onftifution depend on fuch nice circumftances, that wheii 

one kind of Hamulus ceafes to excite the fenforial power into 
the quantity of exertion ncceffary to health, it is often fuffici- 
ent to change the hamulus for another apparently fimilar in 
quantity and quality.* Thus, when wine ceafes to Annulate 
the confeiiution, opium, in appropriate dofes, fupplies the de- 
fect; and the contrary. This is alfo obferved in the effects 
of cathartic medicines ; when one lofes its power, another, ap- 
parently lefs efficacious, will fucceed. Hence a change of 
diet, drink, and ftimulating medicines, is often advantageous in 
difeafes of debility. 

4. Stimulate the organs, whofe motions arc affociated with 
the torpid parts of the fyftem. The actions of the minute vef- 
fels of the various parts of the external fkiri, are not only affo- 
ciated with each other, but are ifrongly affociated with thofe 
of feme of the internal membranes, and particularly of the 
ftomach. Hence, when the exertion of the ftomach is lefs- 

natural, and indigeftion and heart-burn fncceed, nothing 
fo ci moves thefe fytnptoms, nulus of a blif- 

ter 
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ter on the back. The coldnefs of the extremities, as of the 
. ears, or fingers, are hence the befl indication for the iuc- 
i n of blifters. 
5. Dccrcafe the ftimulus for a time. By lemming the quan- 
tity of heat for a minute or two, by going into the cold bath, 
a of fenf< eris produced; for, not 

>f the whole external {kin, for a time 
been s appears by their palaiefs, but the minute 

lofe much of their- activity alfo, by concert 
with thofe of the fkin, as appears from the difficulty of breath- 
1 lit ft going into cold water. On emerging from the bath, 
the f( is thrown into great exertion by the ftimu- 

lus of the common degree of me warmth of the atmofphere, 
eat production of animal heat is the conlequence. 
er a perfon continues in the cold bath, the greater 
be the prefent incrtion of a great part of the fyftetn, and 
•nfequence, a greater accumulation of fenforial power. 
Whence M. Pome recommends fome melancholy patients to 
pt from two to fix hours in fpring- water, and in baths 

.6. Decreafe tire ftimulus for a time below the natural, and 

^afe it above natural. The effect of this procefs, 

7 ufed, is fcen in giving much food, or applying 

much , to thofe who have been previoully expofedto 

or to great cold. The accumulated fenforial 

oto fo violent exertion, that inflammations 

mortifications fupervene, and death doles the cataftrophe. 

tny difeafes this method is tire moft fuccefsful ; hence the 

in agues produces more certain effect after the previous 

cs. In difeafes attended #vith violent pain, 

. i venefection and a cathartic have 

. to have been founded 

fsful practice of Sydenham, who ufed venefection and 

lifts, before the exhibition of the bark, fteel, 

. 

7. penditure of fenforial power, 
ith debility, a decumbent pofture is prefer- 

. quantity of heat as may 

r any coldnefs of the extremities. 

The puHi is with debility, increafes in fre- 

quen minute on their rifing out of 

iforial power to prelerve an 
of the bod to the general deficiency of it, 

ulation. 

8. dthegreal ree, the quie- 

fC(. 
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fcence or Incrtion of an organ has been, fo that it ftill retains 
life or excitability, the lefs ftimulus fhould at firft be applied to 
it. The quantity of Simulation is a matter of great nicety to' 
determine, where the torpor or quiefcence of the fibres has 
been experienced in a great degree, or for a confiderable time, 
as in cold fits of the ague, in continued fevers with great debi 
hty, or in people famifhed at fea, or perfthing with cold. In 
the two la ft cafes, very minute quantities of food fhould be firft 
fupplied, and very few additional degrees of heat. In the two 
former cafes, but little hamulus of wine or medicine, above 
v/hat they had been lately accuftomed to, fhould be exhibited, 
and this at frequent and ftated intervals, fo that the effect of 
one quantity may be obferved before the exhibition of another. 
If thefe circumftances are not attended to, as the fenforial 
power becomes accumulated in the quiefcent fibres, an inor- 
dinate exertion takes place, by the increafe of ftimulus acting 
on the accumulated quantity of fenforial power, and either the 
paralylis, or death of the contractile fibres enfues, from the to- 
tal expenditure of the fenforial power in the affected organ, 
owing to this increafe of exertion, like the debility after intox- 
ication. Or, fecondly, the violent exertions above mentioned, 
produce painful fenfation, which becomes a new ftimulus, and 
by thus producing inflammation, and increafing the a&ivity of 
the fibres already too great, fooner exhaufts the whole of the 
fenforial power in the acting organ, and mortification ; that is, 
the death of the part, fupervenes. 

Hence there have been many inftances of people, whofe 
limbs have been long benumbed by expofure to cold, who have 
loft them by mortification, on their being too haftily brought 
to the fire ; and ct others, who were nearly famifhed at fea, who 
have died foon after having taken not more than an ufual meal 
of food. I have heard of two well attefted inftances of pa- 
tients, m the cold fit of ague, who have died from the exhibi- 
tion of gin and vinegar, by the inflammation which enfued. 
And in many fevers attended with debility, the unlimited ufe of 
wine, and the wanton application of bhfters, I believe, have de- 
stroyed numbers, by the debility confequent to too great ftimu- 
lation; that is, by the exhauftion of the fenforial power by its 
mordmate exertion. ; 

Wherever the leaft degree of intoxication exifts, a propor- 
tional debility is the confequence ; but there is a golden rule, by 
Which the neceffary and ufeful quantity of ftimulus, in fevers 
with k debility, may be afcertained. When wine or beer are 
exhibited, either alone, or diluted with water, if the pulfe be- 
comes flower, the ftimulus is of a proper quantity, and fhould 

be 
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1 every two or three hours, or when the pulfe again 

ronical debility, brought on by. drinking fpirituous 
ted ikjuors, th.eife is another golden rule, by which I 
efsfully directed the quantity of fpirit which they may 
or there is no other means by which they can re- 
cover their health. It fhould be premifed, that, where the power 
of digeftion in thei'e patients is totally deftroyed, there is not 
much reafon to expect a return to healthful vigour. 

I have directed feveral of thefe patients to omit one fourth 
part of the quantity of vinous fpirits they have been lately ac- 
cuftomed to ; and if in a fortnight their appetite increafes, they 
are advifed to omit another fourth part ; but if they perceive 
that their digeftion becomes impaired for the want or this quan- 
tity of fpirituous potation, they are advifed to continue as they 
arc, and rather bear the ills they have, than rifk the encounter 
of greater. At the lame time, flefli-meat, with or without fpice, 
is recommended, with Peruvian bark, and Heel, in fmall quan- 
tities, between their meals, and half a grain of opium, or a 
grain, with five or eight grains of rhubarb at night. 



SECT. XIII. 
OF VEGETABLE ANIMATION. 

I. 1. Vegetables are- Writable, mimofa, dicnesa mitfcipula. 
Vegetable fecretions. 2. Vegetable buds are inferior ani* 
mals, arc liable to greater or lefs irritability. II. Sta- 
mens and pijlils of plants Jheiv marks of fenjibility. HI. 
getables poffefs feme degree of volition: IV. Motions 
of plants arc afjbciated like thofc of animals. V. I. Ve- 
table JlrUfture like that of animals, their anthers and 
Jligmas are living creatures. Male-flower y of Valltfne- 
ria. 2'. Whether vegetables poffefs ideas? They have 
organs ofjenfc, as of touch and Jmell, and ideas of exter- 
nal things. 

I. i. THE fibres of the vegetable world, as well as thofe 
le animal, are excitable into a variety of motion by the ir- 
ritations of external objects. This appears particularly iivthe 
•r fenfitive plant, whole leaves contract on the flighteft 
v : the dionsea mufcipula, which was lately brought over 
of America, prefents us with another curi- 
fle irritability j its leaves are armed with 

fpines 



YNIMATIO 

Spread on the ground .'.round 

their item; wl ■ of them in its paf- 

ver or feed, the leaf (huts up like a ftcel rat-trap, 

deftroys Sotanic Garden, Part II. note 

oa Silene. 

The varioi ons of vegetables, as of odours, fruk, 

gum. it about in the fame man- 

ner as in the g 'he taftelefs moillure of the 

earth is converted by the hop-plant, into a bitter juice ; 
the caterpillar in the nut-fheii, the fweet kernel is com 

j the powder of aMorption in the 
roots and barks of \ , is excited into action by tb 

pplied to their rnoui ds and lympatics of 

2. The individual:: of the vegetable world may be confi.dered 
as inferior or lefs pei feci animals ; a tree is a congeries of many 
living buds, and in this refpect refembles the brandies of coral- 
line, which are a congeries of a multitude of animals. 
of thefe buds of a tree has its proper leaves or petals for lungs, 
produces its viviparous or its oviparous offspring in buds or 
feeds ; has its own roots, which, extending down the flein of 
the tree, are interwoven with the roots of the other buds, and 
the bark, which is the only living part of the frcm, is 
annually renewed, and is fuperinduced upon the former bark, 
i then dies, and, with its fhgnated juices gradually har- 
dening into wood, forms the concentric circles which we fee, 
i iber. 
The following circumftances evince the individuality oi 

. there arc many trees whofe whole internal 

d, and yet the branches are vegete and healthy. 

. of the barks of trees are chiefly longitucii- 

is is beautifully feen in thofe prepared 

night from Otaheita. Thirdly, in ho- 

bark of trees, the fibres of the upper 

ated downwards like roots, but thole ot the 

ich to meet them. Fourthly, if you 

wraj) wet mofs round any joint of a vine, or cover it with moift 

earth ill flioot out from it. Fifthly, by the inoculation 

fruits are produced from one Hem. 

is produced from a branch plucked from an 

the ground. Whence it appears, that the 

are fo many annual plants; that the 

e of the roots of each individual bud ; and 

that '. iod is of no other ufe but to fupport them 

in the air ; and chat lb us they referable the animal world in their 

individuality. 

The 
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ibility of plants, like fir I 

d r< i ltd by habii 

h( fooner thai 

!valm, in his travels in New-York, obferves, that 
:s broughi I, blofTom a 

rive ones. In our country, the fliruta 
ee or two 
riili : , thofe which come from the fouth. The S 

n tin's climate, 
r more fouthern vege And our hoar< I 

of potatoes and ou 
fter they have been 
in autumn, after the fummer'sl eat. 

II. The ftamens and piftils of flowers 
offenfibi 

*o each other at the feafon of : 
clofing. their p. 
the . . For this cannot be afcribed to 

1, becaufe cold means a defect of the ftimulus of he 

int of accuflomed ftimuli produces pain, as in 

iefs, hunger, and thirft of animals. tions of v 

s, in doling up their flowers, mml be afcribed to the d 

able fcnfation, and not to the irritation of cold. Ob 

up their leaves during darknefs, which, like the for; 

cannot be owing to irritation, as the irritating material is 

iwn. 

approach of the anthers in many flow 
mas, and of th< to the anthers. 

bed to the pafnon of love, and heneq be 
irritation. 

III. Thar r 

Inntary powers, appears from the.: to fleep, v* 

t. XVIII. to confift in the tenipora 
•luntary power. This voluntary | 
ted in the circular movement o 

rabies; or in the efforts to tu 
leaves, or their powers to .the light. 
^ itions of fibrous motions are < 

* he , v • as well as in the animal. The 

-he lenfitive plant have been accuftomed to c 
at me lame time from the abfence of lb br- hence 
race, as a flight flroke orlmuvv, , 
ntated mto contract, die aeighb. con- 

trad 
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trac\ alfo, from their motions being aflbciated with thofc of 
the irritated part. So the various framina of the clafs of fyn- 
geneiia have been accuftomed to contra6t together in the even- 
ing, and thence, if vou ffcimulatc one of them with a pin, ac- 
cording to the experiment of M. Colvolo, they all contract 
from their acquired affociatiens. 

To evince that the collapfmg of the fenfitive plant is not 
owing to any mechanical vibrations propagated along the whole 
branch, when a iingle leaf is {truck with the linger, a leaf of 
it was flit with fharp fciflbrs, and fome feconds of time paffed 
before the plant feemed fenfible of the injury; and then the 
whole branch collapfed as far as the principal Hem. This ex- 
periment was repeated feveral times with the leaft poffible im- 
pulle to the plant. 

V. 1. For the numerous circumftances in which vegeta- 
ble buds are analogous to animals, the reader is referred to the 
additional notes at the end of the Botanic Garden, Part I. It 
is there flidwn, that the roots of vegetables refemble the lac- 
teal fyftem of animals; the fap-vefTels in the early fpring, be- 
fore their leaves expand, are analogous to the placental 
veffels of the foetus; that the leaves of land- plants refemble 
lungs, and thofe of aquatic plants the gills of fifli; that there 
are other fyftems of veffels refembling the vena portan 
quadrupeds, or the aorta of fifll; that the digeftive power of 
vegetables is fimilar to that of animals converting the fluids, 
which they abforb into fugar ; that their feeds refemble the 
eggs of animals, and their buds and bulbs their viviparous off- 
ipring. And, laffly, that the anthers and Magmas are real 
animals, attached, indeed, to their parent tree, like polypi or 
coral infects, but capable of fpantaneous motion; that they 
are affected with the paffion of love, and furnifhed with 
powers of re-producing their fpecies, and are led with hi 
like the moths and butterflies, which plunder their nectaries. 
See Botanic Garden, Part I. add. note XXXIX. 

The male flowers of vallifneria approach frill nearer to 

apparent animality, as they detach themlelves from the parent 

plant, and float on thefurface of the water to the female ones. 

.Botanic Garden, Part II. art. Vallifneria. Oilier flowers, of 

the clafles of monecia andditcia, and polygamia, difchargethe' 

fecundating ferina, which, floating in the air, is carried to the 

ftigma of the: female flowers, able diftances. 

this be affected by any fpecific attraction ? or, like the 

ion of the odorous particles of flowers, is it left to the 

>f winds, and the accidental mifearriages of it coun- 

• the quantity of its production? 

2. This 
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2. This leads us to a curious enquiry, whether vegetables 
have ideas of external things? As all our ideas are originally- 
received by our fenfes, the queftion may be changed to, whe- 
ther vegetables poffefs any organs of fenfe ? Certain it is, that 
they poffefs a fenfe of heat and cold, another of moifture and 
drynefs, and another of light and darknefs; for they clofe their 
petals occalionally from the prefence of cold, moifture, or 
darknefs. And it has been already fhewn, that thefe actions 
cannot be performed amply from irritation, becaufe cold and 
darknefs are negative quantities, and on that account fenfation 
or volition are implied, and, in confequence, a fenforium or 
union of their nerves. So when we go into the light, we 
contract the iris ; not from any ftimulus of the light on the fine 
mufcles of the iris, but from its motions being aifociated with 
the fenfation of too much light on the retina, which could 
not take place without a fenforium or centre of union of the 
nerves of the iris with thofe of viiion. See Botanic Garden, 
Part I. Canto 3. 1. 440, note. 

Befides thefe organs of fenfe, which diftinguiih cold, moif- 
ture, and darknefs, the leaves of mimofa, and of dionaea, and 
of drofera, and the ftamens of many flowers, as of the berber- 
ry, and the numerous clafs of fyngenefia, are fenfible to me- 
chanic impact ; that is, they poffefs a fenfe of touch, as well as 
a common fenforium; by the medium of which their mufcles 
are excited into action. Laftly, in many flowers the anthers, 
when mature, approach .the ftigma ; in others the female or- 
gan approaches to the male. In a "plant of collinfonia, a 
branch of which is now before me, the two yellow ftamens 
are about three eighths of an inch high, and diverge from each 
other, at an angle of about fifteen degrees ; the purple ftyle is 
half an inch high, and in fome flowers is now applied to the 
ftamen on the right hand, and in others to that of the left ; and 
will, 1 fuppofe, change place to-morrow in thofe where the an- 
thers have not yet effufed their power. 

I afk, by what means are the anthers in many flowers, and 
ftigmas in other flowers, directed to find their paramours? 
How do either of them know that the other exifts in their vi- 
cinity ? Is this curious kind of ftorge produced by mechanic 
attraction, or by the fenfation of love ? The latter opinion is 
fupported by the ftrongeft analogy, becaufe a re-production of 
the fpecies is the confequence ; and then another organ of fenfe 
muft be wanted to direct thefe vegetable amourettes to find 
each other, one probably analogous to our fenfe of fmell, 
which in the animal world directs the new-born infant to its 
fource of nourifhment, and they may thus poffefs a faculty of 
perceiving as well as of producing odours. 

M ~ Thus 
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Thus, befides a kind of tafte at the extremities of their 
roots, limilar to that of the extremities of our lacteal vefTels, 
for the purpofe of felecliing their proper food; and befides 
different kinds of irritability refiding in the various glands, 
which feparate honey, wax, refin, and other juices from thair 
blood ; vegetable life feems to pofTefs an organ of fenfe to dif- 
tinguifh the variations of heat, another to diftinguifh the va- 
rying degrees of moifture, another of light, another of touch, 
and probably another analogous to our fenfe of fmell. To 
thefe rauft be added the indubitable evidence of their paflion of 
love ; and I think we may truly conclude, that they are furnifh- 
ed with a common fenforium belonging to each bud, and that 
they muft occafionally repeat thofe perceptions either in their 
dreams or waking hours, and coniequently poffefs ideas of fa 
many of the properties of the external worlds and of their own 
exiftence. 



SECT. XIV. 
OF THE PRODUCTION OF IDEAS. 

I. Of material and immaterial beings. Doclrine of 57. 
Paul. II. I. Of the fenfe of touch. Of folidity. 
1. Of figure. Motion. Time. Place. Space. Number. 
3. Of the penetrability of matter. 4. Spirit of ani- 
mation poffeffes folidity, figure, vifibilily, &c. Of fipi- 
rits and angels. 5. The cxiflence of external things. 
III. Of vifion. IV. Of hearing. V. Of fmell and 
fafiie. VI. Of the organ of fenfe by which ive perceive 
heat and cold, not by the fenfe of touch. VII. Of the 
fenfe of extenfion; the whole of the locomotive mufclcs 
may be confidered as one organ of fenfe. VIII. Of the 
fenjes of hunger, thirfil, want of f refill air, fiuckling chil~ 

• dren, and lufil. IX. Of many other organs of fenfe be- 
longing to the glands. Of painful fienfiations from the 
excefis of light, prejfure, heat, itching, caufiics, and 
electricity. 

I. PHILOSOPHERS have been much perplexed to under- 
ftand, in what manner we become acquainted with the exter- 
nal world; infomuch that Dr. Berkly even doubted its exift- 
ence, from having obferved, (as he thought) that none of our 
ideas referable their correfpondent objects. Mr. Hume aflerts, 
that our belief depends on the greater diftinctnefs or energy of 
our ideas from perception ; and Mr. Reid has lately contended, 

that 
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that our belief of external objects is an innate principle, uecef- 
farily joined with our perceptions. 

So true is the obfervation of the famous Malbranch, " that 
our fcnfes are not given us to difcover the effences of things, 
but to acquaint us with the means of preserving our exiftence," 
(L.I. ch.v.) a melancholy reflection to philofophers ! 

Some philofophers have divided all created beings into ma- 
terial and .immaterial : the former. including all that part of be- 
ing, which obeys the mechanic laws of action and re-action, 
but which can begin no motion ofitfelf ; the.other is the caufe 
of all motion, and is either termed the power of gravity, or of 
fpecific attraction, or the fpirit of animation. This immate- 
rial agent is fuppofed to exift in or with. matter, .but to be quite 
diftindt from it, and to be equally capable. of exiftence, after 
the matter, which now poiTefTes it, is decompofed. 

Nor is this theory ill fupported by analogy, fince heat, 
electricity, and magnetifm can be given to or taken from a 
.piece of iron; and muft therefore exift, whether feparated 
from the metal, or combined with it. From a parity of rea- 
'foning, the fpirit of animation would appear to be .capable of 
exifting as .well feparately from the body as with k. 

I beg to be underflood, that I do not wifh to difpute about 
words, and am ready to allow, that the powers of gravity, 
fpecific attraction, electricity, magnetLfm, and even the fpirk 
of animation, may.confift of matter of a -finer kind; and to 
believe, with St. Paul and Malbranch, that the ultimate caufe 
.only X)f all motion is immaterial, that is, God. St. Paul fays, 
" in him we live, and move, and have our being;" and, in 
the 15th chapter of the Corinthians, diftinguifhes between 
the pfyche or living fpirit, and the pneuma or reviving fpirit. 
By the words fpirit of animation or fenforial power, I mean 
only that animal life which mankind pofTefles in common 
with brutes, and in fome degree even with vegetables, and 
leave the consideration of the immortal part of us, which is 
the object of religion, to thofe who treat of revelation. 

II. I. Of the Scafe of Touch. 

The firfi: ideas we become acquainted with, are thofe of the 
fenfe of touch ; for the foetus muft experience fome varieties of 
agitation, and exert fome mufcular -action, in the womb; and 
may, with great probability, be fuppofed thus to gain fome ideas 
of its own figure, of that of the uterus, and ot the tenacity of 
the fluid that furrounds it, (as appears from the facts mention- 
ed in .the fucceeding Section upon Inftinct.) 

Many of the organs of fenfe are confined to a fmall part of 

the 
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the body, as the noftrils, ear or eye, whilft the fenfe of touch 
is diffufed over the whole {kin, but exifts, with a more exqui- 
fite degree of delicacy, at the extremities of the fingers and 
thumbs, and in the lips. The fenfe of touch is thus very com- 
modioufly difpofed, for the purpofe of encompafling fmaller bo- 
dies, and for adapting itfelf to the inequalities of larger ones. 
The figure of fmall bodies feems to be learnt by children by 
their lips as much as by their fingers 5 on which account they 
put every new object to their mouths, when they are fatiated 
with food, as well as when they are hungry. And puppies 
feem to learn their ideas of figure principally by the lips in 
their mode of play. 

We acquire our tangible ideas of objects either by the Am- 
ple prefiure of this organ of touch againft a folid body, or by 
moving our organ of touch along the furface of it: in the for- 
mer cafe, wc learn the length and bieadth of the object by the 
quantity of our organ of touch that is impreffed by it: in the 
latter cafe, we learn the length and breadth of objects by the 
continuance of their preffure on our moving organ of touch. 

It is hence that we are very flow in acquiring our tangible 
ideas, and very flow in recollecting them ; for if I now think 
of the tangible idea of a cube, that is, if I think of its figure, 
I mull conceive myfelf as pafling my fingers over it, and feem 
in fome meafure to feel the idea, as 1 formerly did the impief- 
fion at the ends of them, and am thus very flow in diftindtly 
recollecting it. 

When a body compreffes any part of our fenfe of touch, 
what happens? Firft, this part of our fenforium undergoes a 
mechanical compreflion, which is termed a flimulus ; fecond- 
ly, an idea, or contraction of a part of the organ ot fenfe, is 
excited; thirdly, a motion of the central parts, or of the 
whole fenforium, which is termed fenfation, is produced ; and 
thefe three conftitute the perception of folidity. 

2. Figure, Motion, Time, Place, Space, Number. 

No one will deny, that the medulla of the biain and nerves 
has a certain figure ; which, as it is diffufed through nearly 
the whole of the body, muil have nearly the figure of that 
body. Now it follows, that the fpirit of animation, or living 
principle, as it occupies this medulla, and no other part, 
(which is evinced by a great variety of cruel experiments on 
living animals) it follows, that this fpirit of animation has 
alfo the fame figure as the medulla above defcribed. I appeal 
to common fenfe ! the fpirit of animation acts ; where does 
it act? It acts wherever there is the medulla above mentioned; 

and 
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and that whether the limb is yet joined to a living animal, or 
whether it be recently detached from it ; as the heart of a viper 
or frog will renew its contractions, when pricked with a pin, 
for many minutes of time after its exfection from the body. — 
Does it act any where elfe ? No ; then it certainly exifts in this 
part of fpace, and no where elfe; that is, it hath figure; name- 
ly, the figure of the nervous fyftem, which is nearly the figure 
of the body. When the idea of folidity is excited, as above 
explained, a part of the extenfive organ of touch is compreffed 
by fome external body; and this part of the fcnforiurn fo com- 
preffed, exactly refembles in figure, the figure of the bodvthat 
compreffed it. Hence, when we acquire the idea of foiidity, 
we acquire, at the fame, the idea of figure ; and this idea of 
figure, or motion of a part of the organ of touch, exactly re- • 
fembles, in its figure, the figure of the body that occafions it ; 
and thus exactly acquaints us with this property of the exter- 
nal world. 

Now, as the whole univerfe, with all its parts, poffeffes a 
certain form or figure, if any part of it moves, that form or 
figure of the whole is varied: hence, as motion is no other 
than a perpetual variation of figure, our idea of motion is alfo 
a real refernblance of the motion that produced it. 

It may be faid, in objection to this definition of motion, that 
an ivory globe may revolve on its axis, and that here will be a 
motion without change of figure. But the figure of the parti- 
cle x on one fide of this globe, is not the fame figure as the 
figure of y on the other fide, anymore than the particles them- 
felves are the fame, though they Turcjimilar figures ; and hence 
thev cannot change place with each other, without diflurbing 
or changing the figure of the whole. 

Our idea of time is from the fame fource, but is more ab- 
ftracfed, as it includes only the comparative velocities of thefe 
variations of figure : hence, if it be afked, how long was this 
book in printing ? it may be anfwered, whilft the fun was paf- 
fing through Aries. 

Our idea of place includes only the figure of a group of 
bodies, not the figure of the bodies themfelvcs. If it be afk- 
ed, where is Notnnghamfhire ? the anfwer is. it is furrounded 
by Derbyfhire, Lincclnfhire, and Leicefterfhire: hence place 
is our idea of the figure of one body furrounded by the figures 
of other bodies. 

The idea of space is a more abfiracted idea of place ex- 
cluding the group of bodies. 

The idea of number includes only the particular arrange- 
ments, or diftributions of a group of bodies, and is therefore 

only 
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only a more abftra£ted idea of the parts of the figure of the 
group of bodies : thus, when I fay England is divided into forty 
counties, 1 only fpeak of certain divifions of its figure. 

Hence arifes the certainty of the mathematical fciences, as 
they explain thefe properties of bodies, which are exactly re- 
fembied by our ideas of them, whilft we are obliged to col- 
lect almoft all our other knowledge from experiment ; that is, 
by obferving the effects exerted by one body upon another. 

3. Of the Penetrability of Mattel'. 

The impoflibility of two bodies exifting together, in the 
fame fpace, cannot ^be deduced from our idea of folidity, or of 
figure. As foon as we perceive the motions of objects that 
furround us, and learn that we poffefs a power to move our 
own bodies, we experience, that thofe objects, which excite 
in us the idea of folidity and of figure, oppofe this voluntary 
movement of our own organs; as whilft I endeavour to 
comprefs between my hands an ivory ball into a fpheroid. 
And we are hence taught by experience, that our own body, 
and thefe which we touch, cannot exift in the fame part of 
fpace. 

But this by no means. demonstrates, that no two bodies ca« 
exift together in the fame part of fpace. Galilaeo, in the pre- 
face to his works, feems to be of opinion, that matter is nat 
impenetrable. Mr. Michel, and Mr. Bofcowich, in bis Theo- 
j-ia. Philof. Na'tur. have efpoufed this hypothefis : which has 
been lately publifhed by Dr. Prieitley, to whom the world is 
much indebted for ib many important difcoveries in fcience. 
(Hift. of .Light and Colours, p. 391.) The uninterrupted 
pafTage of light through transparent bodies, of the eledtric 
aether through metallic and aqueous bodies, and of the magnetic 
effluvia through all bodies, would feem to give fome probabi- 
lity to this opinion. Hence it appears, that beings may exift 
without pofTeffing the property of folidity, as well as they can 
exift without poffefTing the properties which excite our fmell 
or tafte, and can thence occupy fpace without detruding other 
bodies from it; but we cannot become acquainted with fuch 
beings by our (cn(e of touch, any more than we can with 
odours or flavours without our fenfes of fmell and tafte. 

But that any being can exift without exifting in fpace, is to 
my ideas utterly incomprehenfible. My appeal is to common 
fenfe. To be implies a when and a where; the one' is com- 
paring it with the motions of other beings, and the other with 
their fituations. 

If there was but one objedt, as the whole creation may be 

confidered 
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eonfidered as one object, then I cannot afk where it exifts ? 
for there are no other obje£ts to compare its iituation with. 
Hence, if any one denies that a being exifts in fpace, he de- 
nies that there are any other beings but that one ; for to an- 
fwer the queftion, "'Where does it exift?" is only to men- 
tion the iituation of the objedts that (unround it. 

In the fame manner, if it be afked, " When does a being 
exift?" the anfwer only fpecifies the fucceffive motions ei- 
ther of itfelf, or of other bodies : hence, to fay a body exifts 
not in time, is to fay, that there is, or was, no motion in the 
world. 

4. Of the Spirit of Animation. 

But though there may exift beings in the univerfe, that have 
not the property of folidity ; that is, which can poffefs any 
• part of fpace, at the lame time that it is occupied by other bo- 
dies ; yet there may be other beings that can affume this pro- 
perty of folidity, or difrobe themfelves of it occafionally, as 
we are taught of fpirits, and of angels ; and it would ieem, 
that the spirit of animation muft be endued with this 
property, otherwife how could it occafionally give motion to 
the limbs of animals ? — or be itfelf ftimulated into motion by 
the obtruhons of furrounding bodies, as of light, or odour ? 

If the fpirit of animation was always neceffarily penetrable, 
it could not influence or be influenced by the folidity of mat- 
ter ; they would exift together, but could not detrude each other 
from the part of fpace where they exift ; that is, they could not 
communicate motion to each other. No two things can influ- 
ence or a feci each other, which have not fame property com- 
mon to both of them ; for, to influence or affedt another body, 
is to give or communicate fome property to it, that it had not 
before ; but how can one body give that to another which it 
does not poffefs itfelf? — The words imply, that they muft 
agree in having the power or faculty of poffeffiug fome com- _ 
mon property. Thus, if one body removes another from the 
part of fpace that it poffeffes, it muft. have the power of occu- 
pying that fpace itfelf: and if one body communicates heat or 
motion to another* it follows, that they have alike the property 
of poffeffing heat or motion. 

Hence, the fpirit of animation, at the time it communicates 
or receives motion from folid bodies, muft itfelf poffefs fome pro- 
perty of folidity. And in confequence, at the time it receives 
other kinds of motion from light, it muft poffefs that property 
which light poffeffes, to communicate that kind of motion ; and 
for which no language has a name, unlefs it may be termed Via- 
bility. 



£2 PRODUCTION OF IDEAS. Sect. XIV. 2. 

bility. And, at the time it is ftimulated into other kinds of ani- 
mal motion, by the particles of i'apid and odorous bodies affect- 
ing tiie fenfes of tafte and finell,it mud refemble thefe particles 
of flavour, and of odour, in pofTefling fome fimilar or corref- 
pondent property ; and for which language has no name, un- 
lefs we may ufe the words Saporofity and Odorofity for thofe 
common properties which are poffeffed by our organs of tafte 
and fmell, and by the particles of fapid and odorous bodies ; as 
the worJs Tangibility and Audibility may poflefs the common 
property poffeffed by our organs of touch, and of hearing, and 
by the folid bodies, or their vibrations, which affect thofe 
organs. 

5. Finally, though the figures of bodies are in truth refem- 
bled by the figure of the part of the organ of touch, which is 
Simulated into motion ; and that Organ refembles the folid bo- 
dy which Simulates it, in its property of folidity ; and though 
the fenfe of hearing refembles the vibrations of external bo- 
dies, in its capability of being ftimulated into motion by thofe 
vibrations ; and though our other organs of fenfe refemble the 
bodies that ftimulate them, in their capability of being ilimu- 
lated by them ; and we hence become acquainted with thefe 
properties of the external world ; yet, as we can repeat all thefe 
motions of our organs of fenfe by the efforts of volition, or 
in confequence of the fenfation of pleafure or pain, or by their 
affociation with other fibrous motions, as happens in our reve- 
ries or in fleep, there would dill appear to be fome difficulty 
in demonftrating the exiftence of any thing external to us. 

In our dreams we cannot determine this circumflance, be- 
caufe our power of volition iar fufpended, and the ffimuli of 
external objects are excluded ; but in our waking hours we 
can compare our ideas belonging to one fenfe, with thole be- 
longing to another, and can ihus diftinguifh the ideas occa- 
lioned by irritation, from thofe excited by fenfation, volition, 
or affociation. Thus, if the idea of the fweetnefs of fugar 
fhould be excited in our dreams, the whitenefs and hardnefs 
of it occur at the fame time by affociation ; and we believe 
a material lump of fugar prefent before us. But if, in our 
waking hours, the idea of the fweetnefs of fugar occurs to 
us, the ftimuli of furrounding objects, as the edge of the table 
on which we prefs, or green colour of the grafs on which 
we tread, prevent the other ideas of the hardnefs and white- 
nefs of the fugar from being exerted by affociation. Or if 
they fliould occur, we voluntarily compare them with the ir- 
ritative ideas of the table or grafs above mentioned, and detect 
■their fallacy. We can thus diftinguifh the ideas caufed by 

the 
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the flimuli of external objects, from thofe which are introduc- 
ed by aflbciation, fenfation, or volition ; and during our wak- 
ing hours, can thus acquire a knowledge of the external 
world. Which, neverthclefs, we cannot do in our dreams, 
beeaufe we have neither perceptions of external bodies, nor 
the power of volition, to enable us to compare them with the 
ideas of imagination. 

III. OfVifion. * 

Our eyes obferve a difference of colour, or of (hade, in the 
prominences arfct depreffion of objects, and that thofe fhades 
uniformly vary, when the fenfe of touch obferves any varia- 
tion. Hence, when the retina becomes flimulated by colours 
or fhades of light in a certain form, as in a circular fpot, we 
know by experience, that this is a fign, that a tangible body is 
before us ; and that its figure is refembled by the miniature fi- 
gure of the part of the organ of vifion that is thus flimulated. 

Here, whilft the flimulated part of the retina refembles ex- 
actly the viiible figure of the whole in miniature, the various 
kinds of ftimuli form different colours, mark the vifible figures 
of the minuter parts ; and, by habit, weinflantly recall the tan- 
gible figures. 

Thus, when a tree is the object of fight, a part of the reti- 
na, refembling a fiat branching figure, is ftimulated by vari- 
ous fhades of colours ; but it is by fuggeflion, that the gibbo- 
fity of the tree, and the mofs that fringes its trunk, appear be- 
fore us. Thefe are ideas of fuggeflion, which we feel or at- 
tend to, aflbciated with the motions of the retina, or irritative 
ideas, which we do not attend to. 

So that, though our vifible ideas refemble in miniature the 
outline of the figure of coloured bodies, in other refpects they 
ferve only as a language, which, by acquired afTociations, in- 
troduce the tangible ideas of bodies. Hence it is, that this 
fenfe is fo readily deceived by the art of the painter, to our 
amufement and inflruction. The reader will find much very 
curious knowledge on this fubject, in Bifhop Berkley's EfTay 
on Vifion, a work of great ingenuity. 

The immediate object, however, of the fenfe of vifion, is 
light ; this fluid, though its velocity is fo great, appears to have 
no preceptible mechanical impulfe, as was- mentioned in the 
third Section, but feems to flimulate the retina into animal 
motion by its tranfmiflion through this part of the fenforium : 
for though the eyes of cats or other animals appear luminous 
in obfeure places, yet it is probable, that none of the light, 
which falls on the retina, is reflected from it, but adheres to or 
enters into combination with the chorcide coat behind it. 

N The 



&4 PRODUCTION OF IDEAS. Sect. XIV. 4. 

The combination of the particles of light with opake bo- 
dies, and therefore with the choroide coat of the eye, is evinc- 
ed from the heat, which is given out, as in other chemical 
combinations. For the fun beams communicate no heat in 
their pafTage through tran-fparent bodies, with which they do 
not combine, as the air continues cool even in the focus of 
the largeft burning-glaffes, which in a moment vitrifies a par- 
ticle of opaque matter. 

IV. Of the Organ of Hearing. 

It is generally believed", that the tympanum of the ear vi- 
brates mechanically, when expofed to audible founds, like the 
firings of one rnuhcal inftrument, when the fame notes are 
ftruck upon another. Nor is this opinion improbable, as the 
mufcles and cartileges of the lyranxr are employed in produc- 
ing variety of tones by mechanical vibration : fo the mufcles 
and bones of the ear feem adapted to increafe or diminifh the 
rcnlion of the tympanum, for the purpofes of fimilar mecha- 
nical vibrations. t 

But it appears from di flection-, that the tympanum is not the 
immediate organ of hearing, but that, like the humours and 
cornea of the eye, it is only of ufe to prepare the object for 
the immediate organ. For the portio mollis of tire auditory 
nerve is not fpread upon the tympanum, but upon the viftibu- 
lum, and cochlea, and femicircular canal of the ear ; while, 
between the tympanum and the exparifion of the auditory nerve, 
the cavity is faid, by Dr. Cotunnus and Dr. Meckel, to be 
filled with water ; as they had frequently obferved by freezing 
the heads of dead animals before they differed them; and wa- 
ter being a more denfe fluid than air, is much better adapted to 
the propagation of vibrations. We may add, that even the 
external opening of the ear is not abfolutely necefTary for the 
perception of found : for fome people who, from thefe defects, 
would have been completely deaf, have diflinguifhed acute of 
grave founds by the tremours of a flick held between their 
teeth, propagated along the bones of the head. (Haller. Phyf. 
T. V. p. 295.) 

Hence it appears, that the immediate organ of hearing is not 
affected' by the particles 01 the air themielves, but is ftimulated 
into animal motion by the vibrations of them. And it is pro- 
bable, from the loofe bones which are found in the heads of 
fome tithes, that the vibrations of water are fenfible to the in- 
habiants of that element by a fimilar organ. 

The motions of the atmofpherc, which we become acquaint- 
ed with by the fenfe of touch, are combined with its folidity, 

weight, 
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weight, or vis inertiae; whereas thofe that are perceived by 
this organ depend aione on its elafticity. But though the vi- 
bration of the air is ihe immediate object of the fenfe of hear- 
ing, yet the ideas we receive by this fenfe, like thofe received 
from light, are only as a language, which, by acquired affoci- 
ations, acquaints us with thofe motions of tangible bodies 
which depend on their elafticity, and which we had before 
learned by our fenie of touch. 

V. Of Smell and of Ta^e. 

The objects of fmell are diffblved in the fluid armofpherc, 
and thofe of tafte in the faliva, or other aqueous fluid, for the 
better defufing them on their respective organs, which feem to 
be ftimulated into animal motion, perhaps by the chemical af- 
finities of thefe particles, which conftitute the fapidity and 
odorofity of bodies with the nerves of fenfe, which perceive 
them. 

Mr. Volta has lately obferved a curious circumftance rela- 
tive to our fenfe of tafte. If a bit of clean lead and a bit of 
clean filver be feparately applied to the tongue and palate, no 
tafte is perceived; but by applying them in contact, in refpect 
to the parts out of the mouth, and nearly fo in refpect to the 
parts which are immediately applied to the tongue and palate, 
a faline or acidulous tafte is perceived, as of a fluid like a ftream 
of electricity palling from one of them to the other. This 
new application of the fenfe of tafte deferves further inveftiga- 
tion, as it may acquaint us with new properties of matter. 

From the experiments above mentioned of Galvani, Volta, 
Fowler, and others, it appears, that a plate of zinc and a plate 
of filver have a greater effect than lead and filver. If one edge 
of a plate of filver, about the ftze of half a crown piece, be 
placed upon the tongue, and one edge of a plate of zinc, about 
the fame fize, beneath the tongue, and if their oppofite edges 
are then brought into contact before the point of the. tongue, a 
tafte is perceived at the moment of their coming into contact : 
fecondly, if one of the above plates be put between the upper 
lip and the gum of the fore -teeth, and the other be placed under 
the tongue, and their exterior edges be then brought into con- 
tact in a darkifh room, a flafh of light is perceived in the eyes. 

Thefe effects, I imagine, only fhew the fenfibility of out 
nerves of fenfe, to very fmall quantities of the electric fluid, 
as it pafTes through them ; for I fuppoie thefe fenfations are oc- 
cafioned by flight electric fhocks, produced in the following 
manner. By the experiments publifhed by Mr. Bennet, with 
his ingenious doubler of electricity, which is the greateft dif- 
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covery made in that fcience fince the coated jar, and the educ- 
tion of lightning from the fkies, it appears that zinc was always 
found minus, and filver was always found plus, when both of 
them were in their feparate ftate. Hence, when they are 
placed in the manner above defcribed, as foon as their exterior 
edges come nearly into contact, fo near as to have an extreme- 
ly thin plate of air between them, that plate of air becomes 
charged in the fame manner as a plate of coated glafs ; and is, 
at the fame inftant, difcharged through the nerves of tafte or 
of fight, and gives the fenfations, as above defcribed, of light 
or of faporocity; and only fhews the great fenfibility of thefe 
organs of fenfe to the ftimulus of the electric fluid in fuddenly 
pafung through them. 

VI. Of the Senfe of Heat. 

There are many experiments in chemical writers, that evince 
the exiftence of heat as a fluid element, which covers and per- 
vades all bodies, and is attracted by the folutions of fome of 
them, and is detruded from the combination of others. Thus, 
from the combinations of metals with acids, and from thofe 
combinations of animal fluids, which are termed fecretions, 
this fluid matter of heat is given out amongft the neighbour- 
ing bodies ; and in the folutions of falts in water, or of water in 
air, it is abforbed by the bodies that furround them ; whijft, in 
its facility in pafling through metallic bodies, and its difficulty 
in pervading refins and glafs, it refembles the properties of the 
electric aura ; and is like that excited by friction, and feenls 
like that to gravitate amongft other bodies in its uncombined 
ftate, and to find its equilibrium. 

There is no circumftance of more confequence in the ani- 
mal economy, than a due proportion of this fluid of heat; for 
the digeftion of our nutriment in the ftomach and bowels, and 
the proper qualities of all our fecreted fluids, as they are pro- 
duced or prepared, partly by animal, and partly by chemical 
procefTes, depend much on the quantity of heat, the excefs of 
which, or its deficiency, alike gives us pain, and induces us to 
avoid the circumftances that occafion them. And in this the 
perception of heat efTentially differs from the perceptions of the 
fenfe of touch, as we receive pain from too great preflure of 
'olid bodies, but none from the abfe'nce of it. It is hence pro- 
bable, that nature has provided us with a fct of nerves for the 
perception of this fluid, which anatomifts have not yet attend- 
ed to. 

There may be fome difficulty in the proof of this aflfertion : 
if we look at a hot fire, we experience no pain of the optic 
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nerve, though the heat along with the light muft be conoen- 
tra:ed upon it. Nor does warm water or warm oil poured 
into the ear give pain to the organ of hearing; and hence, as 
thele organs of fenfe do not perceive fmali excefTes or deficien- 
cies of heat, and as heat has no greater analogy to the folidity 
or to the figures of bodies, than it has to their colours or vi- 
brations, there feems no lufficient reafon for our afcribing the 
perception of heat and cold to the fenfe of touch, to which it 
has been generally attributed, either becaufe its is diiFufcd be- 
neath the whole fkin like the fenfe of touch, or owing to the 
inaccuaracy of our observations, or the defect of our lan- 
guages. 

There is another circumflance which would induce us to 
believe that the perceptions of heat and cold do not belong to 
the organ of touch ; fince the teeth, which are the leaft adapted 
for the perceptions of folidity or figUre k are the moft fenfible to 
heat or cold ; whence we are forewarned from fwallowing 
thofe materials, whofe degree of coldnefs or of heat would in- 
jure our ftomachs. 

The following is an extract from a letter of Dr. R. W. 
Darwin, of Shrewsbury, when he was a ftudent at Edinburgh. 
" I made an experiment yefterday in ourhofpital, which much 
favours your opinion, that the fenfation of heat and of touch 
depend on different fets of nerves. A man who had lately re- 
covered from a fever, and was ftill weak, was feized with vi- 
olent cramps in his legs and feet, which were removed by opi- 
ates, except that one of his feet remained infenfible. Mr. Ew- 
art pricked him with a pin in five or fix places, and the pa- 
tient declared he did not feel it in the leaft, nor was he fenfi- 
ble of a very fmart pinch. I then held a red hot poker at 
fome diftance, and brought it gradually nearer, till it came,, 
■within three inches, when he afferted that he felt it quite dif- 
tindtly. I fuppofe fome violent irritation on the nerves of 
touch had caufed the cramps, and had left them paralytic ; 
while the nerves of heat, having fufFered no increafe of fli- 
mulus, retained their irritability." 

VII. Of the Senfe of Extenjton. 

The organ of touch is properly the fenfe of preflure, but 
the mufcular fibres themfelves conftitute the organ of fenfe, 
that feels exteniion. The fenfe of prefTure is always attend- 
ed with the ideas of the figure and folidity of the object, nei- 
ther of wkich accompany our perception of extenfion. The 
whole fet of mufcles, whether they are hollow ones, as the 
heart, arteries, and inteftines, or longitudinal ones attached to 

bones, 
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bones, contract themfelves, whenever they are Simulated by 
forcible elongation; and it is obfervable, that the white muf- 
cles, which "conftitute the arterial fyftem, feem to be excited 
into contraction from no other kinds of ftimulus, according to 
the experiments of Haller. And hence the violent pain in 
feme inflammations, as in the paronychia, obtains immediate 
relief by cutting the membrane, that was ftretched by the tu- 
mour of the fubjacent parts. 

Hence the whole mufcular fyftem maybe confidercd as one 
organ of fenfe, and the various attitudes of the body, as ideas 
belonging to this organ ; of many of which we are hourly con- 
fcious, while many others, like the irritative ideas of the other 
fenfes, are performed without our attention. 

When the mufcles of the heart ceafe to act, the refluent 
blood again diftends or elongates them ; and thus irritated, they 
contract as before. The fame happens to the arterial fyftem, 
and I fuppofe to the capillaries, inteftines, and various glands 
of the body. 

When the quantity of urine, or of excrement, diftends the, 
bladder, or rectum, thofe parts contract, and exclude their 
contents, and many other mufcles, by affociation, aft along 
with them ; but if thefe evacuations are not foon complied with, 
pain is produced by a little further extenfion of the mufcular 
fibres: a fimilar pain is caufed in the mufcles, when a limb is 
much extended for the reduction of difiocated bones ; and in 
the punilhmcnt of the rack, and in the painful cramps of the 
calf of the leg, or ot other mufcles ; for a greater degree ol con- 
traction of a mufcle, than the movement of the two bones to 
which its ends are affixed will admit of, muft give fimilar pain 
to that which is produced by extending it beyond its due length. 
And tire pain from punctures or inciiions arifes from the dif- 
tention of the fibres, as the kniie paffes through them; for it 
nearly ceafes as foon as thedivifion is completed- 

Ail thefe motions of the mufcles, that arc thus naturally ex^" 
cited by the ftimulus of diftending bodies, are alfo liable to be 
called into ftrong action, by their catenation with the irrita- 
tions or fenfations produced by the momentum of the progref- 
five particles of blood in the arteries, as in inflammatory fe- 
vers ; or by acrid fubftances on other fenfible organs, as in the 
ftrangury, or tenefmus, or cholera. 

We fhall conclude this account of the fenfe of extenfion by 
obferving, that the want ot its object is attended with a difa- 
greeable fenfation, as well as the excefs of it. In thofe hollow 
mufcles w^hich have been accufromed to it, this difagreeable 
fenfation is called faintnefs, emptinefs, and linking ; and, when 
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it arifes to a certain degree, is attended with fyncope, or a total 
quiefcence of all motions but the internal irritative ones, as 
happens from fudden lots of blood, or in the operation of tap- 
ping in the dropfy. 

VIII. Of the Appetites of Hunger, Thlrfl, Heat, Extenjton, 
the want of frefii AW, animal Love, and the fuckllng of 
Children. 

Hunger is molt probably perceived by thofe numerous rami- 
fications of nerves that are feen about the upper opening of 
the ftomach ; and thirft, by the nerves about the fauces, and 
the top of the gula. The ideas of thefe fenfes are few in the 
generality of mankind, but are more numerous in thofe who, by 
difeafe or indulgence, defire particular kinds of foods or liquids. 

A fenfe of heat has already been fpoken of, which may 
with propriety be called an appetite, as we painfully defire it, 
when it is deficient in quantity. 

A fenfe of exteniion may be ranked amongft thefe appetites, 
fmce the deficiency of its object gives difagreeable feniation: 
when this happens in the arterial fyftem, it is called faintnefs, and 
feems to bear fome analogy to hunger and to cold ; which, like 
it, are attended with emptinefs of a part of the vafcular fyftem. 

The fenfe of want of frefh air has not been attended to, 
but is as diftinct as the others, and the fir ft perhaps that we ex- 
perience after our nativity : from the want of the objeel of 
this fenfe many difeafes are produced, as the jail-fever, plague, 
and other epidemic maladies. Animal love is another appe- 
tite, which occurs later in life ; and the females of lactiferous 
animals have another natural inlet of pleafure or pain from the 
fuckling their offspring. The want of which, either owing to 
the death of their progeny, or to the fafhion of their country, 
has been fatal to many of the fex. The males have alfo pec- 
- toral glands, which are frequently turgid with a thin milk at 
their nativity, and are furnifhed with nipples, which eredt on 
titillation like thofe of the female ; but which feemnow to be of 
no further ufe, owing perhaps to fome change which thefe ani- 
mals have undergone in the gradual progreflion of die forma- 
tion of the earth, and of all that it inhabit. 

Thefe feven laft mentioned fenfes may properly be termed 
appetites, as they differ from thofe of touch, fight, hearing, 
tafte, and fmell, in this refpect ; that they are affected with pain, 
as well by the defect of their objects, as by the excefs of them, 
which is not fo in the latter. Thus cold and hunger give us 
pain, as well as an excefs of heat or fatiety : but it is not fo 
with darknefs and iilence. 

IX. Before we conclude this Section on the organs of fenfe, 
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we mud: obferve, that, as far as we know, there are many more 
feniVs than have been here mentioned, as every giand feenas to 
he influenced to feparate from the blood, or to abforb from the 
cavities of the body, or from the atmofphere, its appropriated 
fluid, by the ft imulus of that fluid on the living gland ; and not 
by mechanical capillary abforption, nor by chemical affinity. 
Hfence it appears, that each of thefe glands muff, have a pecu- 
liar organ to perceive thefe irritations ; but, as thefe irritations 
are not fucceeded by feniation, they have not acquired the names 
of femes. 

However, when thefe glands are excited into motions ftrong- 
er than ufual, either by the acrimony of their fluids, or by their 
own irritability being much increafed, then the ienfation of 
pain is produced in them as in all the other fenfes of the body ; 
and thefe pains are all of different kinds ; and hence the glands 
at this time really become each a different organ of fenle, though 
thefe different kinds of pain have received no names. 

Thus, a great excefs of light does not give the idea of light, 
but of pain; as in forcibly opening the eye when it is much 
inflamed. The great excefs of prefllire or diftention, as when 
the point of a pin is preTed upon our fkin, produces pain, 
(and when this pain of the fenfe of touch is {lighter, it is term- 
ed itching or tickling) without any idea of folidity or of figure : 
an excefs of heat produces fmarting, of cold another kind of 
pain : it is probable by this fenfe of heat the pain produced by 
cauftic bodies is perceived, and of electricity, as all thefe are flu- 
ids, that permeate, diftend, or dccompofe the parts that feel thein. 



SECT. XV. 
OF THE CLASSES OF IDEAS. 
I. I. Ideas received in tribes. 2. We combine them fur- 
ther, or alflracl from thcje tribes. 3. Complex ideas. 
4. Compounded ideas. 5. Simple ideas, modes, fubfian- 
ces, relations; general ideas. 6. Ideas of reflexion. 7. 
Memory and imagination imperfeclly defined. Ideal pre- 
fence. Memorandum-rings. II. 1. Irritative ideas; 
perception. 1. Senfitive ideas ; imagination. 3. Volun- 
tary ideas; recollection. 4. Affociated ideas; fuggef ion. 
III. I. Definitions of perception ; memory. 2. Reafon- 
ing, judgment, doubting, difinguijlung, comparing. 3. 
Invention. 4. Confcioufnefs. 5. Identity. 6. Lapfe 
of time. 7. Free-will. 

I. AS the oonffituent elements of the material world are 
only perceptible to our organs of fenfe in a ffate of combina- 
tion ; 
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tion ; it follows, that the ideas or fenfual motions excited by 
them, are never received fingly, but ever with a greater or leis 
degree of combination. So the colours of bodies, or their hard- 
nefles, occur with their fingers : every fmell and tafte has its 
degree of pungency, as well as its peculiar flavour : and each 
note in mufic is combined with the tone of fome inftrument. 
It appears from hence, that we can be fenfxble of a number of 
ideas at the fame time, fuch as the whitenels, hardnefs, and 
coldnefs of a fnow-ball, and can experience, at the fame time, 
manv irritative ideas of furrounding bodies, which we do not 
attend to, as mentioned in Seel. VLI. 3. 2. But thofe ideas 
which belong to the fame fenfe, feem to be more eaiily com- 
bined into fynchronous tribes, than thofe which were not re- 
ceived by the fame fenfe, as we can more eahly think of the 
whitenefs and figure of a lump of fugar at the fame time, than 
the whitenefs and fweetnefs of it. 

2. As theie ideas, or fenfual motions, are thus excited with 
greater or lefs degrees of combination, fo we have a power, 
when we repeat them either by our volition orfenfation, to in- 
creafe or diminifh this degree of combination ; that is, to form 
compounded ideas from thofe which were more hmple, and 
abftract. ones from thofe which were more complex, when 
they were firffc excited; that is, we can repeat a part, or the 
whole of thofe fenfual motions which did conftitute our ideas 
of perception ; and the repetition of which now conflitutes our 
ideas of recollection, or of imagination. 

3. Thofe ideas which we repeat without change of the 
quantity of that combination, with 'Which we firft received 
them, are called complex ideas, as when you recollect. Weft- 
■minfter Abbey, or the planet Saturn ; but it muft be obferved, 
that thefe complex ideas, thus re-excited by volition, fenfation, 
or aflbciation, are feldom perfect, copies of their correfpond- 
ent perceptions, except in our dreams, where other external ob- 
jects do not detract our attention. 

4. Thofe ideas which are more complex than the natural 
objects that nrft excited them, have been called compounded 
ideas, as when we think of a fphinx or griffin. 

5. And thofe that are lefs complex than the correfpondent 
natural objects, have been termed abftra&ed ideas : thus fweet- 
nefs, and whitenefs, and folidity, are received at the fame time 
from a lump of fugar ; yet I can recollect any of thefe qualities 
without thinking of the others, that were excited along with 
them. 

When ideas are fo far abitradted as in the above exarrtpls, 
thev have been termed flmple by the wricers of naetaphyllcs, 

O and 
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and feem indeed to be more complete repetitions of the ideas 
or fenfual motions, originally excited by external objects. 

Other claiTes of thefe ideas, where the abstraction has not 
been fo great, have been termed, by Mr. Locke, modes, fub- 
ftances, and relations ; but they feem only to differ in their de- 
gree of abstraction from- the complex ideas that were at firffc 
excited - for as thefe complex or natural ideas are themlelves im- 
perfect copies of their correfpondent perceprions ; fo theie ab- 
ftract or general ideas are oniy ftili more imperfect copies of 
the fame perceptions. Thus, when I have feen an object but 
once, as a rhinoceros-, my abstract idea of this animal is the 
fame as my complex one. I may think more or lefs diftinctly of 
a rhinoceros, but it is" the very rhinoceros that 1 faw, or fome 
part or property of him which recurs to my mind. 

But when any clafs of complex objects becomes the fubject 
of converfation, of which I have feen many individuals, as a 
caitle or an army, fome property or circumstance belonging 
to it is peculiarly alluded to ; and' then I feel in my own mind 
that my abftract idea of this complex object is only an idea of 
that part, property, or attitude of it, that employs the prefent 
converfation, and varies with every ientence that is fpoken con- 
cerning it. So, if any one fhould fay, " one may fit upon a 
horfe fafer than on a camel," my abftract idea of the two ani- 
mals includes only an outline of the level back of the one, and 
the gibbofity on the back- cf the other. What noife is that in 
the ftreet ? Some horfes trotting over the pavement. Here 
my idea of the horfes includes principally the fhape and mo- 
tion of their, legs. So alfo the abftract ideas ofgoodnefs and 
Courage are itill more imperfect reprefentations of the objects 
,they were received from ; for here we abftract the material parts* 
and recollect only the qualities. 

Thus, v/e abftract fo much from fome of our complex ideas* 
that at length it becomes difficult to determine of what percep- 
tion they partake; and in many inftances our idea feems to be 
no other than of the found or letters of the word, that ftands 
for the collective tribe, of which we are faid to have an ab- 
stracted idea, as noun, verb, chimera, apparition. 

6. Ideas liave been divided: into thofe of perception, and thofe 
of reflection ; but as whatever is perceived muft be external 

■ to the organ that perceives it, all our ideas muft originally be 
• ideas of perception. 

7. Omers have divided our ideas into thofe of memory', and 
thofe 01 imagination ; they have faid that a recollection of ideas, 
in the order they were received, conftitutes memory, and with- 
out that order, imagination ; but all the ideas of imagination, 

except 
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except the few that are termed fimple ideas, are parts of trains 
or tribes in the order they were received : as, if I think of a 
fphinx, or a griffin, the fair face, bofom, wings, claws, tail, 
are all complex ideas in the order they were received; and it 
behoves the writers, who adhere to this definition, to determine 
howfmall the trains mufl: be, that fhall be called imagination, 
and how great thole which lhall be called memory. 

Others have thought that the ideas of memory have a greater 
vivacity than thofe ot imagination ; but the ideas of a perfon in 
fieep, or in a waking reverie, where the trains connected with 
fenfation are uninterrupted, are more vivid and diftindf. than 
thofe of memory, fo that they cannot be diftinguifhed by this 
criterion. 

The very ingenious author of the Elements of Criticifm 
has defcribed what he conceves to be a Ipccies of memory, 
and calls it ideal prefence ; but the inflances he produces are 
the reveries of fenfation, and are, therefore, in truth, connec- 
tions of the imagination, though they are recalled in the order 
.they were received. 

The ideas connected by aflbciafion are, in common dif- 
courfe, attributed to memory, as we talk of memorandum- 
rings, and tie a knot on our handkerchiefs to bring fomething 
into our minds at a diftance of time. And a fchool-boy, who 
can repeat athoufand unmeaning lines in Lilly's -Grammar, is 
faid to have a ,good memory. But thefe have been already 
fhewn to belong to .die clafs of afibciation, and are termed 
ideas of fuggeftio». 

II. Laftly, the method already explained, of clafling ideas 
into thofe excited by irritation, fenfation, volition, or afibcia- 
tion, we hope will be found mere convenient, both for explain- 
ing the operations of the mind, and for comparing them with 
thofe of the body ; and for the illuftration and the cure of the 
di'feafes of both, and which we fhall here recapitulate. 

1. Irritative ideas are thofe which are preceded by irrita ? 
tion, which is excited by objecls external to the organs of fenfe; 
as the idea of that tree, which either I attend to, or which I 
fhun in walking near it without attention. In theformer cafe, 
it is termed perception, in the latter, it is termed limply an ir- 
ritative idea. 

2. Senfitive ideas are thofe which are preceded by the fen- 
fation of pleafure or pain, as the ideas which conflitute our 
dreams or reveries : this is called imagination. 

3. Voluntary ideas are thofe which are preceded by volun- 
tary exertion, as when I r-epeat the alphabet backwards : this is 
called lecolle&ion. 

A. Afibciate 
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4. Afibciate ideas are thofe which are preceded by other 
ideas, or mufcular motions, as when we think over or repeat 
the alphabet by rote in its ufual order, o 1 ; fing a tune we are 
accufiomed to : this is called fuggeftion. 

HI. 1. Perceptions fignify thofe ideas which are preceded 
by irritation, and fucceeded by the fenfation of pleafure or pain ; 
for whatever excites our attention interefts us ; that is, it is 
accompanied with pleafure or pain, however flight may be the 
degree or quantity of either of them. 

The word memory includes two clafTes of ideas, either thofe 
which are preceded by voluntary exertion, or thofe which are 
fuggefted by their aflbciations with other ideas. 

2. Reafonino- is that operation of the fenforium by which 
we excite two or more tribes of ideas, and then re-excite the 
ideas hi which they differ, or correfpond. If we determine 
this difference, it is called judgment ; if we in vain endeavour 
to determine it, it is called doubting. 

If we fe-excitc the ideas in which they differ, it is called 
diftinguifhing. If we re-excite thofe in which they correfpond, 
it is called comparing. 

3. Invention is an operation of the fenforium, by which 
we voluntarily continue to excite one train of ideas ; funpofe 
the defign of raifing water by a machine; and at the fame time 
attend to all other ideas which are connected with this by eve- 
ry kind of catenation, and combine or feparate them volunta- 
rily for the purpofe of obtaining fome end. 

For we can create nothing new, we can only combine or fe- 
parate the ideas which we have already received by our per- 
ceptions : thus, if 3, wifh to reprefent a monfter, I call to my 
mind the ideas of every thing difagreeable and horrible, and 
combine the naftinefs and gluttony of a hog, the ftupidity and 
obftinacy of an als, with the fur and awkwardnefs of a bear, and 
call the new combination Caliban. Yet fuch a monfter may 
exift in nature, as all his attributes are parts of nature. So, 
when I wifh to reprefent every thing that is excellent and ami- 
able; when 1 combine benevolence with cheerfulnefs, wifdom, 
knowledge, tafte, wit, beauty of perfon, and elegance of man- 
ners, and afibciate them in one lady, as a pattern to the world, 
it is called invention ; yet fuch a perfon may exifr.,— fuch a 
perfon does exift. ! — It is , who is as much a mon- 
ger as Caliban. 

4. In refpeci to confeioufnefs, we are only confeious of 
our exiftence when we think about it; as we only perceive 
the lapfe of time when we attend to it ; when we are buficd 
about other objedts, neither die lapfe of the time, nor the con- 
feioufnefs 
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fcioufnefs of our own exiftence, can occupy our attention. 
Hence, when we think of our own exiftence, we only excite 
abftracted or reflex ideas (as they aie termed) of our principal 
pleafures or pains, of our delires or averfions, or of the figure, 
ioiidity, colour, or other properties of our bodies, and call that 
act of the ienforium a confciouinefs of our exiftence. Some 
philofopher, I believe it is Des Carles, has faid, " I think, 
therefore 1 exift." But this is not right reasoning, becaufe 
thinking is a mode of exiftence; and it is thence only faying, 
" I exift, dierefore I exift." For there are three modes of 
exiftence, or in the language of grammarians, three kinds of 
verbs. Firft, iimplv, I am, or exift. Secondly, I am acting, 
or exift in a ftate uf activity, as I move. Thirdly, I am fuf- 
fering, or exift in a ftate of being acted upon, as 1 am moved. 
The when, and the where, as applicable to this exiftence, de- 
pends un the fucceflive motions of our own or of other bodies, 
and on their refpective fituations, asfpoken of, Seel. XIV. 2.5. 

5. Our identity is known by our acquired habits, or catenat- 
ed trains of id>.-as and mufcular motions ; and, perhaps, when 
we compare infancy with old age, in thofe alone can our iden- 
tity be luppofed to exift. For what eU'e is there of limilitude 
between the firft fpeck of living entity and the mature man ? 
Every deduction of reasoning, every fentiment or paflion, with 
every fibre of the corporeal part of our fyftem, has been fub- 
ject almoft to annual mutation ; while fome catenations alone 
of our ideas and mufcular actions, have continued in part un- 
changed. 

By the facility with which we, can, in our waking hours, 
voluntarily produce certain fucceflive trains of ideas, we know 
by experience, that we have before re-produced them; that is, 
we are confeious of a time of our exiftence, previous to the 
prefent time ; that is, of our identity now and heretofore. It is 
thefe habits of action, thefe catenations of ideas and mufcular 
motion, which begin with life, and only terminate with it; and 
which we can in fome meafure deliver to our pofterity, as ex- 
plained in Sed". XXXIX. 

6. When the progreflive motions of external bodies make a 
part of our prefent catenation of ideas, we attend to the lapfe 
of time, which appears the longer the more frequently we 
thus attend to it ; as when we expect fomething at a certain 
hour, which much interefts us, whether it be an agreeable or 
difagreeable event, or when we count the palling feconds on a 
(lop -watch. 

When an idea of our own pcrfon, or a reflex idea of our 
pleafures a»d pains, delires and averfions, makes a pait of this 

catenation, 
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catenation, it is termed confcioufnefs ; and if this idea of con- 
fcioufnefs make a part of a catenation, which we excite by 
lle&ion, and know by the faciHtv with which we ; excite it, 
that we have before experienced it, it is called identity, as ex- 
plained above. 

7. In rcfpe&.to free-will, «t is certain, that we cannot will 
to thii ew train of ideas, without previously thinking 

pf die firft link of it; as I caanot will to think of a black fwan 
without iprevioofly thinking of a black fwan. But, if I 
•chink of a tail, I can voluntarily recollect all animals 
which have tails ; my will is fo far free, that lean purfue the 
ideas linked to this idea of tail, as far as my knowledge of the 
fubje-ct extends; but to will without motive is to will without 
ceure or averfion, wliich is as abfurd as to feel without plea- 

1 me or pain ; they arc both folefcifms in the terms. So far are 
we governed by the catenations of motions, which affect both 
the body and the mind of man, and which begin with our ir- 
ritability, and end with it. 



SECT. XVI. 

OF INSTINCT. 

Kaud equidem credo, quia sifdivinitus illis 
Ingenium, ant rerum fate prudentia major. 

Virg. Georg. L. I.415. 

I. Jnflincl'rje ajftions defined. Of connate pafjions. II. 
Of the jenfations and motions of the foetus in the womb. 
jJi . Some animals arc more perfectly formed than others 
heft '.is. Of learning fo walk'. IV. Ofthcjwal- 

lowing, brcai , king, pecking, and lapping of young 

animals. V. Of the fenfc of jmcll, and its vfes to ani- 
• . IVhy cats do not eat their kittens. VI. Of the 
accuracy of fight in mankind, and their fenfe of beauty. 
Of the jenje of touch in elephants, monkics, beavers, men. 
yil. Of natural language. VMI. The origin of natural 
language: 1. The language of fear ; 2. of grief '; 3. of 
tender pleafure \ 4. of fere tie pleafurcy 5. of anger ; 6. 
■cf attention. IX. Artificial language of turkics, hens, 
hlings, wagtails, cuckoos, rabbits, dogs and nightin- 
gales. X. Ofmufic; of tooth-edge ; of a good ear; of 
archiicclurc. XL Of acquired knowledge; of foxes, 
'ks, fieldfares, lapwings, dogs, cats, horfes, crows and 
pelicans. XI 1. Of birds fpa/fige, dorm:ce, fakes, bats, 
•>, quails, ri;\gd:-jcs. flare, chaffinch, hoopoe, chat- 

ter£r t 
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er, hwufnch, crofsbill, rails, and cranes. XIII.- Of 
birds' ncjls ; of the cuckoo ; of fx allows 1 nejls; of the tay~ 
lor bird. XIV*. Of the oldfoldier ; of hadjlocks, c>. 

and dcg-fijli; of the remora ; of crab*, herrings, and Jul- 
man. XV. Of fpiders, caterpillar s, ants, and the 1 
neumon. XVI. I. Of locujls, gnats ; 2. bees; 3. 
mice, fries, worms, ants, and zvajps. XVII. Of the fa- 
culty that dijtinguijhcs man from the brutes. 

I. ALL thofe internal motions of animal bodies which 
contribute to digeft their aliment, produce their fecretions, re- 
pair their injuries, or increafe their growth, are performed 
without our attention or confeioufnefs. They exift as well 
in our fleep as in our waking hours, as well in the fcetus dur- 
ing the time of geftation, as in the infant after nativity, and 
proceed with equal regularity in the vegetable as in the ani- 
mal fyftem. Thefe motions have been fhcvvn, in a former pare 
of this work, to depend on the irritations of peculiar fluids, and 
as thev have never been elaffed amongft the inftinc"tive actions 
of animals, are precluded from our prefent difquiiition. 

But all thofe actions of men or animals that are attended 
with confeioufnefs, and feem neither to have been directed by 
their appetites, taught by their experience, nor deduced from 
cblervation or tradition, haye been referred to the power cf in- 
ftinct. And this power has been explained to be a divine 
fomething, a kind of infpiration, whilft the poor animal that 
poirefTes it, has been thought little better than a machine. 

The irkfomenefs that attends a continued attitude of the 
body, or the pains that we receive from heat, cold, hunger, or 
other injurious circumftances, excite us to general locombtion : 
and our fenfes are fo formed and conftituted by the hand of na- 
ture, that certain objects prefent us wi f h pleafure, others with 
pain; and we are induced to approach and embrace thefe, to 
avoid and abhor thofe, as fuch fenfations direct, us. 

Thus, the palates of fome animals are gratefully affected by 
rhe maftication of fruits, others of grains, and others of rlefh ; 
and they are thence inftigated to attain, and to confume thofe 
materials, and are fumifhed with powers or mufcular motion, 
and of digefhon proper for fuch purpofes. 

Thefe fenfations and dejlrcs conftitute a part of cur fyftem, 
as our mufclcs and bones conftitute another part: and : 
they may alike be termed natural or connate; but neither of 
them can properly be termed injiinclive : as the word mftincl, 
in its ufual acceptation, refers only to the ailions of animals, 
as above explained: the origin oi thefe aftims is the fubjedc 
of our prefent enquiry. 

The 
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The reader is intreated carefully to attend to this definition 
bf injlinftive aclions, left, by ufing the word inftinft without 
adjoining any accurate idea to it, he may not only include the 
natural delires of love and hunger, and the natural ienfations 
ai pain or pleafure, but the figure and contexture of the body, 
and die faculty of reafon itfelf under this general term. 

II. We experience lb me fenfations, and perform fomfe ac- 
tions before our nativity; the fenfations of cold and warmth, 
agitation and reft, fulnefs and inanition, are inftances of the 
'former ; and the repeated ftruggles of the limbs of the foetus, 
which begin about the middle of geftation, and thofe motions 
by which it frequently wraps the umbilical chord around its 
neck or body, and even fometimes ties it on a knot, are inftances 
of the latter. Smellie's Midwifery, vol. I. p. 192.- 

By a due attention to thefe circumftances, many of the ac- 
tions of young animals, which at firft light teemed only refer- 
able to an inexplicable inftincf, will appear to have been ac- 
quired like ait other animal actions, that are attended with con- 
fcioulnefs, by the repeated efforts of our mufcles under the 
(ondncl of our fenfations or dejlres. 

The chick in the fhell begins to move its feet and legs on 
the fixth day of incubation (Alattreican, p. 131); or on the 
feventh day (Langiey) ; afterwards they are feen to move 
themfelves gently in the liquid that furrounds them, and to open 
and (hut their mouths, (Hervei de Generat. p. 62, and 197. 
Formde Poulet. ii. p. 129). Puppies, before the membranes 
are broken that involve them, are feen to move themfelves, to 
put out their tongues, and to open a ir mouths, 

(Hervey, Gipfon,Riolan, Haller). Andcah ^mtelves, 

and fwallow many of their hairs before theii nativity : which, 
however, puppies do not, (Swammerden, p. 319. Flemyng 
Phil. Tranf. Ann. 1755. 42). And towards the end of gef- 
tation, the foetus of all animals are proved to drink part of 
the liquid in which they fwim, (Haller. Phyfiol. T. 8. 204). 
Tiie white of egg is found in the mouth nd gizzard of the 
chick, and is nearly or quite conlumed before it is hatched, 
(Ha,*vei de Generat. 58). And the liquor arnnii is found in 
the mouth and ftomach of the human foetus, and of calves; 
and how elfe fhould that excrement be produced in the intef- 
tines of all animals, which is voided in great quantity foon af- 
ter their birth ? (Gipfon. Med. Effays, Edinb. V. i. 13. Halle- 
ri Phyliolog. T. 3. p. 31S. and T. 8). In the ftomach of a 
calf, the quantity of this liquid amounted to about three pints, 
and the hairs amongftit were of the lame colour with thofe on 
its {kin, (Blafii Anat. Animal, p. m. 122). Thefe fa£ts are 

attefted 
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&ttefted by many other writers of credit befides thofe above 
mentioned. 

III. It has been deemed a furprifing inftance of inftincl,, 
that calves and chickens Should be able to walk by a few ef- 
forts, almoft immediately after their nativity ; whilft the human 
infant, in thoie countries where he is not incumbered with 
clothes, as in India, is five or fix months, and in our climate al- 
moft a twelvemonth, before he can fafely ftand upon his feet. 

The ftruggles of all animals in the womb muft refemble 
their mode of fwimming, as by this kind of motion they can 
beft change their attitude in water. But the fwimming of the 
calf and chicken refembles their manner of walking, which they 
have thus, in part, acquired before their nativity, and hence 
accomplish it afterwards with very few efforts ; whilft the 
fwimming of the human creature refembles that of the frog, and 
totally differs from his mode of walking. 

There is another circumftance to be attended to in this affair, 
that not only the growth of thofe peculiar parts of animals 
which are firft wanted to fecure their fubfiftence, are, in general, 
furtheft advanced before their nativity ; but fome animals come 
into the world more completely formed throughout their whole 
fyftem than others, and are thence much forwarder in all their 
habits of motion. Thus the colt and the lamb are much more 
perfecl; animals than the blind puppy and the naked rabbit ; and 
the chick of the pheafant and the partridge has more perfect 
plumage and more perfect eyes, as well as greater aptitude to 
locomotion, than the callow neftlings of the dove and of the 
wren. The parents of the former only find it neceifary to fhew 
them their food, and to teach them to take it up ; whilft thofe 
of the latter are obliged, for many days, to obtrude it into their 
gaping mouths. 

IV. From the facts mentioned in No 2. of this fedfcon, it is 
evinced, that the foetus learns to fwallow before its nativity ; for 
it is feen to open its mouth, and its ftomach is found filled with 
the liquid that furrounds it. It opens its mouth, either infti- 
gated by hunger, or by the irkfomenefs of a continued attitude 
of the mufcles of its face ; the liquor amnii, in which it fwims, 
is agreeable to its palate, as it confifts of a nourishing material. 
(Haller Phyf. T. 8. p. 204) . It is tempted to experience its tafte 
further in the mouth, and by a few efforts learns to fwallow, 
in the fame manner as we learn all other animal actions, which 
are attended with confcioufnefs, by the repeated efforts of out 
mufcles under the condutrt of our fenfations or volitions. 

The infpiration of air into the lungs is fo totally different 
from that of fwallowing a fluid in which we are immerfed, 

P that 
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that it cannot be acquired before our nativity. But at riiir, 
time, when the circulation of the blood is no longer continued 
thro, | lacenta, that fuffocating fenfation which we feel 

about the praecordia when we are in want of frefti air, difagree- 
-ls the infant: and all the mufcels'of the body are ex- 
cited into action to relieve this opprefhon : thofe of the breaft, 
ribs, anJ diaphragm are found to anfwe.r this purpofe ; and thus 
relpiration is difcovered, and is continued throughout our lives, 
as often as the oppreffion begins to recur. Many infants, both 
of the human creature and of quadrupeds, ftruggle for a mi- 
nute after they are born before they begin to bieathe, (Hallcr 
Ph/f.T. 8. p. 400. ib. pt. 2. p. 1) . Mr. Buffbu thinks the action 
of the dry air upon the nerves of fmell of new-born animals, 
by producing an endeavour to fneeze, may contribute to in- 
duce this Hi ft inspiration ; and that the rarefaction of the air, 
by the warmth of the lungs, contributes to induce expiration, 
(Hi ft. Nat. Tom. 4. p. 174.) Which latter it may efr'eS by 
producing a difagreeable fenlation by its delay, and a consequent 
effort to relieve it. Many children fneeze before they relpire, 
but not- all, as far as I have obferved, or can learn from others. 

At length, by the direction of its fenfe of fmell, or by the 
officious care of its mother, the young animal approaches the 
odoriferous rill of its future nourifhment, already experienced 
to fwallow. But in the a£t of fwallowing, it is necefiary nearly 
to clofe the mouth, whether the creature be immerfed in the fluid 
it is about to drink or not: hence, when the child hrft attempts 
to fuck, it does not (lightly comprefs the nipple between its lips, 
and fuck as an adult perfon would do, by abforbing the milk ; 
but it takes the whole nipple into its mouth for this purpofe, 
compreTes it between its gums, and thus repeatedly chewing (as 
it were) the nipple, prefles out the milk ; exactly in the lame 
manne%as it is drawn from the teats of cows by the hands of the 
m lkmaid. The celebrated Hervey obferves, that the fcjetus in 
the worn!) mult have fucked in a part of its nourifhment, be- 
caule it knows how to fuck the minute it is born, as any one 
may experience by putting a finger between its lips, and becaufe 
m a few days it forgets this art of fucking, and cannot without 
difficulty again acquire it, (Exercit. de Gener. Anim. 48.) 
The fame obfervation is made by Hippocrates. 

A little further experience teaches the youn'- animal to fuck 
by afeforption, as well as by compfe-flion ; that is, to open the 
chefl: as in the beginning of relpiration, and thus to rarefy the 
air in the mouth, that the preffure of the denfer external at- 
mofpiiere may contribute to force out the milk. 

The chick yet in the Ihell has learnt to to drink by fwallow- 
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inT a part of the white of the egg fcr its food ; but not having 
experienced how to take up and (Wallow folid feeds, or grains, 
is either taught by the felicitous induflry of its mother; or by 
many repeated attempts is enabled at length to diftinguifh and 
to fwallow this kind of nutriment. 

An 1 puppies,' though they know how to fuck like other ani- 
mals, from their previous experience in fwallowing, and in re- 
fpiration, yet are they long in acquiring the art of lapping with 
their tongues, which, from the flaccidity of their cheeks and 
length of their mouths, is afterwards a more convenient way 
for them to take in water. 

V. The fenfes of fmell and tafte in many other animals 
greatly excell thofe of mankind ; for in civilized fociety, as out 
victuals are generally prepared by others, and are adulterated 
with fait, fpice, oil, and empyreuma, we do not hefitate about 
eating whatever is fet before us, and neglect to cultivate thefe 
fenfes ; whereas other animals try every morfel by the fmell be- 
fore they take it into their mouths, and by the tafte before they 
fwallow it: and are led not only each to his proper nourifh* 
ment by this organ of (enk, but it alio, at a maturer age, di- 
rects them in the gratification of their appetite of love. Which 
may be further underftood by confidermg the fympathies of 
thefe parts delcribed in Clafs IV. 2. 1.7. While the human 
animal is directed to the object, of his love by his fenie of beau- 
ty, as mentioned in No. VI. of this Section. Thus, Virgil, 
£*eorg. III. 250. 

Konne vides, lit tota tremor pertentet equorum 
Corpora, si tantum notas odor attuiit auras? 
Nonne canis nidum veneris nasutus odore 
Quant, et erranti trahitur sublambere lingua? 
Rcspuit at gustum cupidus, labiisque retraftis ^ 
E'tevat os, trepidansque novis percutitur sestris, 
Inserit et vivum felici vomere semen.— 
Quam tenui filo cscos adnectit amores 
jDo6ta Venus, vitaeque monet renovare favillam ! 

Anon. 

The following curious experiment is related by Galen. — 
; ' On directing a goat great with young, I found a brifk em- 
bryon, and having detached it from the matrix, and (hatching 
it away before it faw its dam, I brought it into a certain room, 
where there were many veffels, fome filled with wine, others 
with oil, fome with honey, others with milk, or fome other 
liquor; and in others were grains and fruits: we firft obferved 
the young animal get upon its feet and walk ; then it fhook it- 
felf, and afterwards fenuched its fide with one of its feet: then 

we 
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we faw it fmeliing to every one of thefe things that were fet 
in the room ; and when it had (melt to them all, it drank' up the 
milk." L. 6. de locis. cap. 6. 

Parturient quadrupeds, as cats, and bitches, and fows, are led 
by their fenfe of fmell to eat the pleacenta as other common 
food ; why then do they not devour their whole progeny, as is 
reprefented in an ancient emblem of Time ? This is faid fome- 
times to happen in the unnatural flare in which we confine 
fows ; and indeed nature would feem to have endangered her 
offspring in this nice circumftance ! But at this time the Hamu- 
lus of the milk in the tumid teats of the mother excites her to 
look out for, and to defire fome unknown circumftance to re- 
lieve her. At the fame time the fmell of the milk attracts the 
exertions of the young animals towards its fource, and thus the 
delighted mother discovers a new appetite, as mentioned in SecT:. 
XIV. 3. and her little progeny are led to receive and to com- 
municate plealure by this moll beautiful contrivance. 

VI. But though the human fpecies in fome of their fenfa- 
tions arc much inferior to other animals, yet the accuracy of 
the fenfe of touch, which they poffefs in fo eminent a degree, 
gives them a great fuperiority of underftanding ; as is well ob- 
ferved by the ingenious Mr, BufFon. The extremities of other 
animals terminate in horns, and hoofs, and claws, very unfit for 
the fenfation of touch ; whilff. the human hand is finely adapted 
to encompafs its objecr with this organ of fenfe. 

The elephant is indeed endued with a fine fenfe of feeling at 
the extremity of his probofcis, and hence has acquired much 
more accurate ideas of touch and of fight th:in moft other crea- 
tures. The two following inftances of the fagacity of thefe 
animals may entertain the reader, as thev were told me by fome 
gentlemen of diftincl: obiervation, and undoubted veracity, who 
had been much converfant with our eaflern fettlements. Firft, 
the elephants that are ufed to carry the baggage of our armies, 
are put each under the care of one of the natives of Indoftan, 
and whilfl himfelf and his wife go into the woods, to colle£f. 
leaves and branches of trees for his food, they fix him to the 
ground by a length of chain, and frequently leave a child yet 
unable to walk, under its protection ; and the intelligent animal 
not only defends it, but as it creeps about, when it arrives near 
the extremity of his chain, he wraps his trunk gently round its 
body, and brings it again into the centre of his circle. Secondly, 
the traitor elephants are taught to walk on a narrow path be- 
tween two pit-falls, which are covered with turf, and then to 
go into the woods, and to feduce the wild elephants to come 
that way, who full into thefe wells, whiift he paffes fafe between 
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them: and it is univerfally obferved, that thofe wild elephants 
that eicape the fnare, purfue the traitor with the utmoit vehe- 
mence, and if they can overtake him, which iometimes hap- 
pens, they always beat him to death. 

The monkey has a hand well enough adapted for the fenfe 
of touch, which contributes to his great facility of imitation; 
but in taking objects with his hauds, as a ftick or an apple, he 
puts his thumb on the fame fide of them with his fingers, inftead 
of counteracting the preffure of his fingers with it: from this 
neglect he is much flower in acquiring the figures of objects, 
as ne is lets able to determine the diftances or diameters of their 
parts, or to diftinguifh their vis inertiae from their hardnefs. 
Helvetius adds, that the fhortnefs of his life, his being fugitive 
before mankind, and his not inhabiting all climates, combine 
to prevent his improvement. (De i'Efprit. T. I. p.) There 
is, however, at this time, an old monkey fhewn in Exeter 
Change, London, who having loft his teeth, when nuts are 
given him, takes a ftone into his hand, and cracks them with 
it one by one: thus uiing tools to effect his purpofe like man- 
kind. 

The beaver is another animal that makes much ufe of his 
hands, and if we may credit the reports of travellers, is pof- 
fefled of amazing ingenuity. This, however, M. BufFon af- 
firms, is only where they exift in large numbers, and in coun- 
tries thinly peopled with men ; while in France, in their folkary 
ftate, they fhew no uncommon ingenuity. 

Indeed, all the quadrupeds that have collar-bones, (clavi- 
culae) ufe their fore-limbs in fome meafure as we ufe our hands, 
as the cat, fquin el, tyger, bear and lion ; and as thev exercife 
the fenfe of touch more univerfally than other animals, fo are 
rhey more fagacious in watching and furprifing their prey. All 
thofe birds that ufe their claws for hands, as the hawk, parrot, 
and cuckoo, appear to be more docile and intelligent; though 
the gregarious tiibes of birds have more acquired knowledge. 

Now, as the images that are painted on the retina of the 
eye are no other than figns, which recall to our imaginations 
the objects we had before examined by the organ of touch, as 
is fully demonftrated by Dr. Berkley, in his treatii'e on viiion; 
it follows, that the human creature has greatly more accurate 
and diftinct fenfe of vifion than that of any other animal. 
Whence, as he advances to maturity, he giadually acquires a 
{enfe of female beauty, which, at this time, directs him to the 
object of his new paffion. 

ntimental love, as diftinguifhed from the animal paffion 
with which it is frequently accompanied, con- 
lifts 
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fids in the tie fire or fenfation of beholding, embracing, and 
ting a beautiful object. 

The characteriltic of beauty therefore is, that it is the object 
of love ; and though many other objects are in common lan- 
guage callcJ beautiful, yet they are only called fo metapho- 
rically, and ought to be 'termed agreeable. A Grecian temple 
may give us the pleafurable idea of fublimity, a Gothic temple 
able idea of variety, and a modern 
e the pleafurable idea of utility; mufic and poetry may 
infpire our love by aflbciation of ideas; but none ot thefe, ex- 
cept metaphorically, can be termed beautiful, as we have no 
wifh to embrace or falute them. 

Gur perception of beauty confifts in our recognition, by the 
of vifion, ot thofe objects, flrft, which have before in- 
spired our love by the pleafure which they have afforded to 
n\any of our fenfes ; as to our fcn(e of warmth, of touch, of 
I, of talk, hunger and thirft ; and, fecondly, which bear 
any analogy of form to fuch objects. 

When the babe, loon after it is born into this cold world, is 
applied to its mother's bofom, its fenfe of perceiving warmth 
ft agreeably affected ; next its fenfe ot lmell is delighted 
with the odour of her milk ; then its talte is gratified by the 
flavour of it; afterwards the appetites of hunger and of thirft 
afford pleafure by the pofTeffion of their objects, and by the 
fubfequent digeltion of the aliment ; and, laltly, the fenfe of 
touch is delighted by the foftnefs and fmoothaels of the milky 
fountain, the fource of fuch variety of happinefs. 

All thefe various kinds of pleafure at length become affoci- 
ated with the form of the mother's breaft ;• which the infant 
with its hands, prefFes with its lips, and watches 
with its eyes ; and thus acquires more accurate ideas or the 
iormofits mother's bofom, than of the odour and flavour, or 
warmth, which it perceives by its other fenfes. And hence, at 
our maturer years, when any object of vifion is prefented to 
us, which, by its waving or lpiral lines, bears any limilitude to 
the form of the female bofom, whether i be found in a land- 
fcape with foft gradations of riling and deicei.ding lurface, or 
in the forms of fome antique vales, or in other works of the 
pencil or the chiffel, we feel a general glow of delight, which 
feems to influence all our fenfes ; and, if the object be not too 
large, we experience an attraction to embrace it with our 
, and to lalute it with our lips, as we did in our early in- 
fancy the bofom of our mother. And thus v\e find, according 
to the ingenious idea of Hogarth, that the waving lines of beau- 
tv were originally taken from the temple of Venus. 

This 
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This animal attraction is love; which is a icnfation, when 
the object is prefent ; and a deliie, when it is abient. Which 
conftitutes the pureft fource of human felicity. The coidial 
drop in the otherwife vapid cup of life, and which overp 
mankind for the care and labour, which are attached to the 
pre-eminence of his fituation above other animals. 

It fhould have been obferved, that colour, as well as form, 
fometimes enters into our idea of a beautiful object, as a good 
< omplexion for inftance; becaufe a fine or fair colour is in ge- 
neral a lign of health, and conveys to us an idea of the 
warmth of the object; and a pale countenance, on the contra- 
ry, gives an idea of its being cold to the touch. 

It was before remarked, that young animals ufe their lips to 
diftinguifh the forms of things, as well as their fingers; and 
hence we learn the origin of our inclination to falute beautiful 
objects with our lips. 

VII. There are two ways by which Ave become acquainted 
with the pafhons of others : firft, by having obferved the effects 
of them, as of fear or anger, on our own bodies, we know, 
at fight, others are under the influence of thcfe affections. So, 
when two cocks are preparing to fight, each feels the feathers 
rife round his own neck, and knows, from the fame fign, the 
difpofition of his adverfary : and children, long before they can 
fpeak, or underftand the language of their parents, may be 
(lightened by an angry countenance, or foofhed by fmiles and 
blandifhments. 

Secondly, when we put ourfelves in the attitude that 
paffion naturally occafions, we foon, in fome degree, acquire 
ihat paffion ; hence, when thofe that fcoid indulge themfelves 
in loud oaths, and violent actions of the arms, they increafe 
their anger by the mode of expreffing themfelves : and, en the 
contrary, the counterfeited fmile of pleafure in difagreeable 
company, foon brings along with it a proportion of the reality, 
as is well illuftrated by Mr. Burke. (Effay on the fublime and 
beautiful.) 

This latter method of entering into the paffions of others is 
rendered of very extcnfive ufe by the pleafure we take in imi- 
tation, which is every day prefented before our eyes, in the 
actions of children, and indeed in all the cuftoms and fafhions 
of the world. From tin's our aptitude to imitation arifes, what 
is generally underftood by the word fympathy,fo well explain- 
ed by Dr. Smith of Glafgow. Thus the appearance of a 
cheerful countenance gives us pleafure, and of a melancholy 
one makes us forrowiul. Yawning and fometimes vomiting 
are thus propagated by fympathy; and fome people of delicate 

fibres, 



io5 OF INSTINCT. Sect.&VI.S. 

fibre?, at the pfefence of a fpectacle of mifery, have felt pain 
in the fame parts of their own bodies that were difeafed or 
mangled in the other. Amongft the writers of antiquity, 
Ariftotle thought this aptitude to imitation an effential property 
of the human fpecies, and calls man an imitative animal. 

To |aiov yup.uyi.iiiw. 

Thefe, then, are the natural figns by which we underfhmd 
each other, and on this {lender Balis is built all human lan- 
guage. For without fome natural figns, no anificial ones 
could have been invented or underftood, as is very ingeni -ufly 
obferved by Dr. Reid. (Inquiry into the Human Mind.) 

VIII. The origin of this univerfal language is a fubjecl: of 
the higheft curioiity, the knowledge of which has always been 
thought utterly inacceffible. A part of which we fhall, how- 
ever, here attempt. 

Light, found, and odours, are unknown to the foetus in the 
womb, which, except the few fenfations and motions already 
mentioned, fleeps away its time infenlible of the bufy world. 
Hut the moment he arrives into day, he begins to experience 
many vivid pains and pleafures ; thefe are, at the fame time, at- 
tended with certain mufeular morions, and from this their ear- 
ly and individual affociation, they acquire habits of occur- 
ring together, that are afterwaids indiffoluble. 

I. Of Fear. 

As foon as the young animal is born, the firfl: important 
fenfations that occur to him, are occafioned by the opprel- 
fion about his praecordia for want of refpiration, and by his 
fudclen tranfition from ninety-eight degrees of heat into fo cold 
a climate. — He trembles, that is, he exerts alternately all the 
mufcles of his body, to enfranchife himfelf from the oppref- 
lion about his bofom, and begins to breathe with frequent and 
fhort refpirations ; at the fame time the cold contracts his red 
fkin, gradually turning it pale; the contents of the bladder 
and of the bowels are evacuated ; and from the experience of 
thefe firft difagreeable fenfations, the paffion of fear is excited, 
which is no other than the expectation of difagreeable fenfa- 
tions. This early affociation of motions and fenfations perlifts 
throughout life; the paffion of fear produces a cold and pale 
fkin, with tremblings, quick refpiration, and an evacuation of 
the bladder and bowels, and thus conftitutes the natural or 
univerfal language of this paffion. 

On obierving a Canary bird this morning, January 28, 
1772, at the houfe of Mr. Harvcv, near Tutbury, in Der- 
bylhire, I was told it always fainted away, when its cage was 

cleaned, 
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cleaned, and defired to fee the experiment. The cage being 
taken from the ceiling, and its bottom drawn out, the bird be- 
gan to tiemble, and turned quite white about the root of his 
bill : he then opened his mouth as if for breath, and refpired 
quick, flood ftraighter up on his perch, hung his wings, 
ipread his tail, clofed his eyes, and appeared quite ftiff and ca- 
taleptic, for near half an hour, and at length, with much trem- 
bling and deep refpiration, came gradually to himfelf. 

2. Of Grief. 

That the internal membrane of the noftrils may be kept al- 
ways moid, for the better perception of odours, there are two 
canals that eonducl the tears, after they have done their office 
in moiftening and cleaning the ball of the eye, into a fack, which 
is called the lacrymal fack, and from which there is a duel that 
opens into the noftrils : the aperture of this duel is formed of 
exquilite feniibility ; and when it is ftimulated by odorous parti- 
cles, or by the drynefs or coldnefs of the air, the fack contracts 
itfelf, and pours more of its contained moiflure on the organ of 
fmell. By this contrivance the organ is rendered more fit for 
perceiving fuch odours, and is preferved from being injured by 
thole that are more ftrongorcorrofive. Many other receptacles 
of peculiar fluids difgorge their contents, when the ends of 
their duels are ftimulated ; as the gall bladder, when the con- 
tents of the duodenum ftimulate the extremity of the common 
bile duel: ; and the falivary glands, when the termination of 
their duels in the mouth are excited by the ftimulus of the food 
we mafticate. Atque veficulae feminales fuum exprimunt fiui- 
dum glande penis fricata. 

The coldnefs and drynefs of the atmofphere, compared with 
the warmth and moifture which the new-born infant had juft 
before experienced, difagreeably affecls the aperture of this 
lacrymal fack : the tears that are contained in this fack, are 
poured into the noftrils, and a further fupply is fecreted by the 
lacrymal glands, and diffufed upon the eye-balls; as is very 
vifible in the eyes and noftrils of children loon after their na- 
tivity. The fame happens to us at our maturer age; for in 
fevere frofty weather, fnivelling and tears are produced by the 
coldnefs and drynefs of the air. 

But the lacrymal glands, which feparate the tears from the 
blood, are (ituated on the upper external part of the globes of 
each eye; and, when a greater quantity of tears are wanted, 
we contracl the forehead, and bring down the eye-brows, and 
ufe many other diftortions of the face, to comprefs thefe glands. 

Now, as the fuffocating fenfation that produces refpiration, 
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is removed almofl: as foon as perceived, and does not recur 
again ; this difagreeable irritation of the lacryrnal duds, as it 
muft frequently recur, till the tender organ becomes ufed to a 
variety of odours, is one of the firft pains that is repeatedly 
attended to : and hence, thoughout our infancy, and in many 
people throughout their lives, all difagreeable fenfations are 
attended with fnivelling at the nofe, a profufion of tears, and 
feme peculiar diftortions of countenance; according to the- 
laws of early affociation before mentioned, which conftitutes 
the natural or univerfal language of grief. 

You may afTure yourfelf of the tiuth of this obfervation, if 
you will attend to what pafles, when you read a diftrefsful tale 
alone : before the tears overflow your eyes, you will invari- 
ably feel a titillation at that extremity of the lacryrnal duct 
which terminates in the noftril ; then the compreflion of the 
eyes fucceeds, and the profuhon of tears-. 

Linnaeus aflerts, that the female bear fheds tears in grief ; 
the fame has been faid of the hind, and fomc other animals. 

3. Of Tender Pleafure. 

The firft mbft lively imprelTion of pleafure that the infant 
enjoys after its nativity, is excited by the odour of its mother's 
milk. The organ of fmell is irritated by this perfume, and the 
lacryrnal fack empties itfelf into the noftrils, as before explain- 
ed, and an increafe of tears is poured into the eyes. Anyone 
may obferve this, when very young infants are about to luck ; 
for, at thofe early periods of life, the fenfation affec"h the organ 
of finell much more powerfully than after the repeated ha- 
bits cf fmelling have inured it to odours of common ftrength; 
and in our adult years, the ftronger fmells, though they are 
at the fame time agreeable to us, as of volatile fpirits, continue 
to produce an increafed fecretion of tears. 

This pleafing fenfation of fmell is followed by the early af- 
fection of the infant to the mother that fuckles it ; and hence 
the tender feelings of gratitude and love, as well as of hopelefs 
grief, are ever after joined with the titillation of the extremity 
of the lacryrnal dud~ts, and a profufion of tears. 

Nor is it fingular, that the lacryrnal fack fhould be influ- 
enced by pleafing ideas, as the fight of agreeable food produces 
the/ame ef}e£f. on the falivary glands. Ac dum vidimus in- 
fomniis lafcivas puella? fimulacrum tenditur penis. 

Lambs fhake or wriggle their tails, at the time when they 
firft: fuck, to get free of the hard excrement which had been 
lon<r lodged in their bowels. Hence this becomes afterwards 
a mark of pleafure in them, and in dogs, and other tailed ani- 
mals. 
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mals. But cats gently extend and contract their paws when 
they are pleafed, and purr, by drawing in their breath, both 
which refemble their manner of fucking, and thus become their 
language of pleafure ; for thefe animals having collar-bones, 
ufe their paws like hands when they fuck, which dogs and 
fheep do not. 

4. Of Serene Fleafure. 

In the action of fucking, the lips of the infant are clofed 
around the nipple of its mother, till he has filled his ftomach, 
and the pleafure occafioned by the ftimulus of this grateful food 
Succeeds. Then the fphindter of the mouth, fatigued by the 
continued action of fucking, is relaxed ; and the antagonift 
mufcles of the face gently acting, produce the fmile of plea- 
fure ; as cannot but be ieen by all who are converfant with 
children. 

Hence this fmile, during our lives, is affociated with gentle 
pleafure; it is vifible in kittens and puppies, when they are 
played with and tickled ; but more- particularly marks the hu- 
man features. For in children this expreflion of pleafure is 
much encouraged, by their imitation of their parents, or friends, 
who generally addrefs them with a fmiling countenance: and 
hence fome notions are more remarkable for the gaiety, and 
others for the gravity of their looks. 

5. Of Anger. 

The actions that conftitute the mode of fighting, are the 
immediate language of anger in all animals ; and a preparation 
for thefe actions is the natural language of threatening. Hence 
the human creature clenches his lift, and iternly furveys his 
adverfary, as if meditating where to make the attack ; the ram,' 
and the bull, draws himfelf fome ftens backwards, and levels his 
horns ; and thehorfe, as he fights by {hiking with his hinder feet, 
turns his heels to his foe, and bends back his ears, to liften out 
the place of his adverfary, that the threatened blow may not 
be inffectual. 

6. Of Attention. 

The eye takes in at once but half our horizon, and that on- 
ly in the day ; and our fmell iniorms us of no very diftant ob- 
jects : hence we confide principally in the organ of hearing to 
apprize us of danger : when we hear any the imalleft found, 
that we cannot immediately account for, our fears are alarmed, 
wc fufpend -cur fieps, hold every mufcle ftill, open our mouths a 
little, erect our ears, and liften to gain further information : 
and this by habit becomes the general language of attention to 
objects of light, as well as of hearing; and even to the fuccef- 
iive trains of our ideas. 

The 
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The natural language of violent pain, which is expreffed 
by writhing the body, grinning, and {creaming ; and that of 
tumultuous pleafure, expreffed in loud laughter, belong to Sec- 
tion XXXIV. on Difeafes from Volition. 

IX. It muft have already appeared to the reader, that all 
other animals, as well as man, are poffeffed of this natural 
language of the paflions, expreffed in figns or tones ; and we 
fhall endeavour to evince, that thofe animals which have pre- 
served themfelves from being enflaved by mankind, and are af- 
fociated in flocks, are alfo poffeffed of fome artificial language, 
and of fome traditional knowledge. 

The mother-turkey, when fhe eyes a kite hovering high in 
air, has either feen her own parents thrown into fear at his 
prefence, or has, by obiervation, been acquainted with his 
dangerous defigns upon her young. She becomes agitated with 
fear, andufes the natural language of that paflion ; her young 
ones catch the fear by imitation, and in an inftant conceal 
themfelves in the grafs. 

At the fame lime that fhe fhews her fears by her gefture and 
deportment, fhe ufes a certain exclamation, Koe-ut, Koe-ut ; 
and the young ones afterwards know, when they hear this note, 
though they do not fee their dam, that the prefence of their 
adverfary is denounced, and hide themfelves as before. 

The wild tribes of birds have frequent opportunities of know- 
ing their enemies, by obferving the deftru£tion they make a- 
mong their progeny, of which every year but a fmall part ef- 
capes to maturity : but to our domeftic birds thefe opportunities 
fo rarely occur, that their knowledge of their diftant enemies 
muft frequently be delivered by tradition, in the manner above 
explained, through many generations. 

This note of danger, as well as the other notes of the mother- 
turkey, when fhe calls her flock to their food, or to fleep un- 
der her wings, appears to be an artificial language, both as ex- 
preffed by the mother, and as underftood by the progeny. For a 
hen teaches this language with equal eafe to the ducklings fhe 
has hatched from fuppofitious eggs, and educates as her own 
offsprng : and the wagtails, or hedge-fparrows, learn it from the 
■young cuckoo, their toiler nurfling, and fupply him with food 
long after he can fly about, whenever they hear his cuckoo- 
ing; which Linnaeus tells us is his call of hunger. (Syft. Nat.) 
And all our domeftic animals are readily taught to come to us 
for food, when we ufe one tone of voice, and to fly from our 
anger, when we ufe another. 

Rabbits, as they cannot eafily articulate founds, and are form- 
ed into focieties, that live under ground, have a very different 

method 
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method of giving alarm. When danger is threatened, they 
thump on the ground with one of their hinder feet, and produce 
a found that can be heard a great way by animals near the 
furface of the earth, which would feem to be an artificial fign 
both from its Angularity and its aptnefs to the fituation of the 
animal. 

The rabbits on the iiland of Sor, ne-ar Senegal, have white 
flefh, and are well fafted, but do not burrow in the earth, fo 
that we may fufpecl: their digging themfelves houfes in this cold 
climate is an acquired art, as well as their note of alarm. 
(Adanfon's Voyage to Senegal.) 

The barking of dogs is another curious note of alarm, and 
would feem to be an acquired language, rather than a natural 
fign : for, " in the ifland of Juan Fernandes, the dogs did not 
attempt to bark, till fome European dogs were put among 
them, and then they gradually begun to imitate them, but in 
a flrange manner at nrft, as it they were learning a thing that 
was not natural to them." (Voyage to South-America by 
Don G. Juan, and Don Ant. de Ulloa. B. 2. c. 4.) 

Linnaeus alfo obferves, that the dogs of South -America do 
not bark at ftrahgers. (Syft. Nat.) And the European dogs, 
that have been carried to Guinea, are faid in three or four ge- 
nerations to ceafe to bark, and only howl, like the dogs that 
are natives of that coaft. (World Difplayed, vol. xvii. p. 26.) 

A circumftance not diffimilar to this, and equally curious, 
is mentioned by Kircherus de Mufurgia, in his chapter de 
Lufciniis. " That the young nightingales, that are hatched 
under other birds, never fing till they are inftrudted by the 
company of other nightingales." And Johnflon affirms, that 
the nightingales that vifit Scotland, have not the fame harmony 
as thole of Italy, (Pennant's Zoology, 8vo. p. 255;) which 
would lead us to fufpedf., that the i'mging of birds, like hu- 
man mufic, is'an artificial language rather than a natural ex- 
preffion of paffion. 

X. Our mufic, like our language, is perhaps entirely con* 
flitutcd of artificial tones, which, by habit, fuggeft certain agree- 
able paffions. For the fame combination of notes and tones 
do not excite devotion, love, or poetic melancholy in a native 
of Indoilan and of Europe. And " the Highlander has the 
fame warlike ideas annexed to the found of a bagpipe (an in- 
frrument which an Englifhman derides), as the Englishman 
lias to that of a trumpet or fife." (Dr. Crown's Union of Po- 
etry and Mufic, p. 58.) So " the mufic of the Turks is very 
different from the Italian ; and the people of Fez and Moroc- 
co haye "gain a different kind, which to us appears very rough 

and 
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and horrid, but is highly pleafmg to them." (L' Arte Armo- 
niaca a Giorgio Antoniotto.) Hence we fee why the Italian 
opera does not delight an untutored Englishman ; and why 
thofe who are unaccuftomed to mufic are more pleafed with a 
tune the fecond cr third time they hear it, than the firfr. : for 
then the fame melodious train of founds excites the melancholy 
they had learned from the fong ; or the fame vivid combination 
of them recalls all the mirthful ideas of the dance and company. 
Even the founds that were once .difagreeable to us may, by 
habit, be affociated with other ideas, fo as to become agreeable. 
Father Lahtau, in his account of the Iroquois, fays, " the muiic 
and dance of thofe Americans have fomething in them extremely 
•barbarous, which at firft difgufts. We grow reconciled to them 
by degrees, and in the end partake of diem with plcafure : the 
favages themfelves are fond of them to diftradion." (Mceurs 
des Savages, torn, ii.) 

There arc, indeed, a few founds that we very generally affo- 
ciate with agreeable ideas, as the whittling of birds, or purring 
of animals, that are delighted ; and fome others, that we as gene- 
rally affociate with difagreeable ideas, as the cries of animals in 
pain, the hifs of fome of them in anger, and the raid-night howj 
of beafts of prey. Yet we receive no terrible or fublime ideas 
from the lowing of a cow, or the braying of an afs; which 
■evinces, that thefe emotions are owing to previous affociations. 
So, if the rumbling of a carriage in the ftreet be for a moment 
miftaken for thunder, we receive a fublime fenfation, which 
ceafes as loon as we know it is the noife of a coach and fix. 

There are other difagreeable founds, that are faid to fet the 
teeth on edge; which, as they have always been thought a ne- 
ceffary effect of certain difcordant notes, become a proper fub- 
jecl: of our enquiry. Every one in his childhood has repeatedly 
bit a part of the glafs or earthen veffel, in which his food has 
been given him, and has thence had a very difagreeable fenfa- 
tion in the teeth ; which fenfation was defigned by nature to 
prevent us from exerting them on objects harder than them- 
felves. • The jarring found produced between the cup and the 
teeth is always attendant on this difagreeable fenfation : and 
ever after, when fuch a found is accidentally produced by the 
conflict of two hard bodies, we feel, by afibciation of ideas, 
the concomitant difagreeable fenfation in our teeth. 

Others have in their infancy frequently held the corner of a 
filk handkerchief in their mouth, or the end of the velvet cape 
ot their coat, whilft their companions in play have plucked it 
from them, and have given another difagreeable fenfation to 
their teeth, which has afterwards recurred on touching thofe 

materials. 
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materials. And the fight of a knife drawn along a china plate, 
though no found is excited by it, and even the imagination ot 
fuch a knife and plate fo fcraped together, I know, by repeated 
experience, will produce the famedilagieeable fenlation of the 
teeth. 

Thefe circumftances indifputably prove, that this fenfatictl 
of the tooth-edge is owing to aiTcciated ideas ; as it is equally 
excitable by light, touch, hearing, or imagination. 

In refpedt to the artificial proportions of found excited by 
mufical inflruments, thofe who have early in lite affociated 
them with agreeable ideas, and have nicely attended to diftin- 
guiih them from each other, are faid to have a good ear, in- 
that country where fuch proportions are in fafhion ; and not 
from any fuperior perfection in the organ of hearing, or any 
inftinctive fympathy between certain lounds and pafiions. 

I have obferved a child to be exquifkely delighted with mu- 
fic, and who could with great facility learn to fifig any tune 
that he heard diftinctly, and yet whole organ of hearing was fo> 
imperfect, that it was neceiTary to fpeak louder to him in com- 
mon converfation than to others. 

Our mufic, like our architecture, feems to have no founda- 
tion in nature ; they are both arts purely of human creation, as 
they imitate nothing. And the profeffors of them have only 
clalfed thofe circumftances that are moft agreeable to the 
accidental tafte of their age, or country; and have called it 
Proportion. But this proportion muft always fluctuate, as it 
refts on the caprices that are introduced into our minds by our 
various modes of education. And thefe fluctuations ot tafte 
muff, become more frequent in the prefent age, where mankind 
have infranchifed themielves from the blind obedience to the 
rules of -.iniquity in perhaps every fcience, but that of archi- 
tecture. See Sect. XII. No. 7. 3. 

XI. There arc many articles of knowledge, which the ani- 
mals in cultivated countries fcem to learn very early in their 
lives, either from each other, or from expeiience, or obferva- 
tion : one of the moft general of thefe is to avoid mankind, 
There is fo great a refemblance in the natural language of the 
pafiions of all animals, that we generally know when thev 
are in a pacific, or in a malevolent humour ; they have the 
fame knowledge of us ; and hence we can fcold them from us 
by foine tones and geftures, and could poffibly attract them to 
lis by others, if they were not already apprized of our general 
malevolence towards them. Mr. Gmelin, profeffor at Peterf- 
burg, allures us, that in his journey into Siberia, undertaken 
by order of the Emprefs of RulTia, he law foxes that expref- 

fed 
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fed no fear of himfelf or companions, but permitted him to 
come quite near them, having never feen the human creature 
before. And Mr. Bougainville relates, that at his arrival at the 
Malouine, or Falkland's iilands, which were not inhabited by 
men, all the animals came about himfelf and his people; the 
fowls fettling upon their heads and fhoulders, and the quadru- 
peds running about their feet. From the difficulty of acquiring 
the confidence of old animals, and the eafe of taming young 
ones, it appears that the fear they all conceive at the fight of 
mankind, is an acquired article of knowledge. 

This knowledge is more nicely underftood by rooks, who 
are formed into focieties, and build, as it were, cities over our 
heads; thev evidentlv diftinguifh, that the danger is greater 
when a man is armed with a gun. Every one has ieen this, 
who, in the fpring of the year, has walked under a rookery 
with a gun in his hand : the inhabitants of the trees rife oii 
their wings, and fcream to the unfledged young, to fhrink in- 
to their refts from the fight of the enemy. The vulgar, ob- 
ferving this circumftance fo uniformly to occur, affert that 
rooks can fmell gun-powder. 

The fieldfairs (turdus pilarus) which breed in Norway, 
and come hither in the cold ieafon for our winter berries, as 
they are aflociated in flocks, and are in a foreign country, 
have evident marks of keeping a kind of watch, to remark and 
announce the appearance of danger. On approaching a tree, 
that is covered with them, they continue fearleis, till one at 
the extremity of the bufh, rifing on his wings, gives a loud and 
peculiar note of alarm, when they all immediately fly, except 
one other, who continues till you approach ftill nearer, to cer- 
tify, as it were, the realitv of the danger, and then he alfo flies 
off" repeating the -note of alarm. 

And in the woods about Senegal there is a bird called uett- 
uett by the negroes, and fquailers by the French, which, as 
foon as they fee a man, fet up a loud fcream, and keep flying 
round him, as if their intent was to warn other birds, which, 
upon hearing the cry, immediately take wing. Thefe biids 
are the bane of fportfmen, and frequently put me into a paf- 
iion, and obliged me to fhoot them. (Adaulon's Voyage to Se- 
negal, 78). For the fame intent the leffer birds of our climate 
feem to fly after a hawk, cuckoo, or owl, and fcream to pre- 
vent their companions from being furpriied by the general ene- 
mies of themfelves, orof their eggs and progeny. 

But the lap-wing, (charadiius pluvialis Lin.) when her un- 
fledged offspring run about the marines, where they were 
hatched, not only gives the note of alarm at the approach of 

men 
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men or dogs, that her young may com but fly- 

ing and (creaming near the adverfary, (he appears more folici- 
tons and impatient as he recedes irom her family, and thus en- 
deavours to miflead him, and frequently iucceeds in her de- 
sign. Thefe laft inftances are fo appetite to the fituation, ra- 
ther than to the natures of the creatures that ufe them, 
are fo fimilar to the actions of men in the fame circumllances, 
that we cannot hut believe, that they proceed from a fin 
principle. 

On the northern coaft of Ireland a friend of mine faw above 
a hundred crows at once preying upon mufcles; each crow 
took a mufcle up into the air twenty or forty yards high, and 
let it fall en the (tones, and thus, by breaking the ftiell, got pof- 
feflion of the animal. — A certain philofophet (I think it was 
Anaxagoras) - I'o'ng the fea-fhore to gather (hells, one 

•le unlucky birds miftaking his baid head for a (lone, drop- 
ped a ftiell-fifti upon it, ar.d killed at once a philofcpher and 
an oyfter. 

Pur domeftic "animals, that have fome liberty, are al fo pof- 
peculiar traditional knowledge; dogs and cats 
been forced into each other's focicty, though naturally 
animals of a very different kind, and have hence learned from 
feach other to eat the kn when they arc fick, to pro- 

mote vomiting. I have feen a cat mifrake the blade of barley 
for this grafs, which evinces it is an acquired knowledge. They 
have alio learnt of each other, to cover their excrement and 
urine ; about a fpoonful of water was fpilt upon my hearth 
from the tea-kettle, and I observed a kitten cover it with aflhes. 
Hence this mud alfo be an acquired art, as the creature mif- 
took the application 

To preierve their fur, clean, and efprcially their whifkers, 
<:ats waffi their faces, and generally quite behind their ears, 
every time they eat. As they cannot lck thofe places with 
their tongues, they firft wee the infide of the leg with faliva, 
and then repeatedly wafli thc;r faces with it, which mud ori- 
ginally be an efFedi ofreafoniog, becaufe a means is ufed to 
cc an efTecf. ; and feems afterwards to be taught or ac- 
quired by imitation, like the greatefr. part of human arts. 

Thefe animals feem to pcfiefs fomething like an additional 
fenfe by means of their - w hiikers ; which have perhaps fome 
analogy to the antennae of moths and butterflies. The whif- 
kers ot cats confift not only of the long hairs on their upper 
lips, but they ha\ ; :r or five long hairs {landing up 

from each eyebrow, and alfo two or three on each cheek ; all 
which, when the animal eredts them, make with their points 

R i© 
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fo many parts of the periphery of a circle, of an extent at leaft 
equal t > the circumference of any part of their own hodies. 
With this inftrument I conceive, hy a little experience, they 
can at once determine whether any aperture amongft hedges 
or fhrubs in which animals of this genus live in their wild ft ate, 
is large enough to admit their bodies ; which, to them, is a mat- 
ter of the greatefr confequence, whether purfuing or purfued. 
They have likewife a power ofere&ing and bringing forward 
the whifkers on their lips; which, probably, is for the purpofc 
of feeling whether a dark hoie be further permeable. 

The antennae, or horns, of butterflies and modis, who have 
awkward wings, the minu.e feathers of which are very liable 
to injury, ierve, I fuppofe, a fimilar purpofe of meaiuring, a* 
thev flyor creep amongft the leaves of pi ants and trees, whe- 
ther their wings can pais without touching them. 

Mr. Leonard, a very intelligent friend of mine, faw a cat 
catch a trout by darting upon it in a deep clear water, at the 
mill of Weaford. near Litchfield. The cat belonged to Mr. 
Stanley, who had often feen her catch fifh in the fame manner 
in fummer, when the mill-pool was drawn fo low rhatthe fifh 
could be feen. I have heatd of other cats taking fifh in (hallow 
■water, as they flood on the bank. This feems a natural art of 
taking their prey in cats, which their acquired delicacy, by do- 
meffication, has in general prevented them from ufing, though 
their defire of eating fifh continues in us original ftrengfh. 

Mr. White, in his ingenious hiflory of Selbourn, was wir- 
nefs to a cat's fuckling a young hare, which followed her about 
the garden, and came jumping to her call of aftecfion. At 
Elford, near Litchfield, the Rev. Mr. Sawley had taken the 
young ones out of a hare, which was (hot ; they were alive, 
and the cat, who had juft loft her own kittens, carried them 
away, as it was fuppofed, to eat them; but it prelencly ap- 
peared, that it was affection, not hunger, which incited her, 
as fire fuckledthem, and brought them upas their mother. 

Other inftances of the miftaken application of what has been 
termed inftidl may be obferved in flies in the night, who, miftak- 
ing a candle for day-light, approach, and perifh in the flame- 
So the putrid fmell of the ftapelia, or carrion-flower, allurejs 
the large flefh-fly to depofit its young worms on its beautiful 
petals, which perifh there for want of nourishment. This, 
therefore, cannot be aneceffary inftindt, becaufe the creature 
miftakes the application of it. 

Though in this country horfes fhew little veftiges of policy, 
yet in the delarts of Tartary and Siberia, when hunted by 
'he Tartars, they are feen to form a kind of community, fet 

watches 
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watches to prevent their being furpri fed, and have commanders, 
"who direct, and haften their flight. (Origin of Language, vol. L 
p. 212.) In this country, where four or five horfes travel in a 
line, the firft always points his ears forward, and the laft points 
his backward, while the intermediate ones feem quite carelefs 
in this refpccl: ; which feems a part of policy to prevent fur- 
prife ; as all animals depend moft on the ear to apprize them 
of the approach of danger, the eye taking in only half the ho- 
rizon at once, and horfes pofTefs a great nicety of this fenie, 
as appears from their mode of .fighting, mentioned No. 8. 5. 
©f this Section, as well as by common obfervadon. 

There are fome parts of a horfe, which he cannot conve- 
niently rub, when they itch, as about the moulder, which he 
can neither bite with his teeth, nor fcratch with his hind foot ; 
when this part itches, he goes to another horfe, and gently 
bites him in the part which he willies to be bitten, which is im- 
mediately done by his intelligent friend. I once obferved a 
young foal thus bite its large mother, who did not chuie to 
drop the grafs fhe had in her mouth, and rubbed her nofe againfl 
the foal's neck inftead of biting it; which evinces that (he 
.knew the defign of her progeny, and was not governed by a 
^necefiary inftinit, to bite where fhe was bitten. 

Many of our fhrubs, which would otherwife afford an 
agreeable food to horfes, are armed with thorns or prickles, 
which lecure them .from thofe animals ; as the holly, hawthorn, 
gooleberry, gorfe. In the extenfive moorlands of Staffordfhire, 
the horfes have learnt to ftamp upon a gorfe-bufh, with one 
of their fore-feet, for a minute together, and when the points 
are broken, thev eat it without injury ; which is an art other 
Jiotfes in the fertile parts of the country do not pofTefs, and 
prick their mouths till they bleed, if they are induced by hun- 
ger or caprice to attempt eating gorfe. 

Swine have a fenfe of touch as well as of fmell at the end of 
their nofe, which they ufe as a hand, both to root up the foil, 
And to turn over and examine objects of food, fomewhat like 
the probofcis of an elephant. As they require fheJter from the 
cold in this climate, they have learnt to collecfr, flraw in their 
.mouths to make their neft, when the wind blows cold ; and 
to call their companions by repeated cries to afTift in the work, 
and add to their warmth by their numerous bed-fellows. Hence 
thefe animals, which are elfeemed fo unclean, have alio learned 
never to befoul their dens, where they have liberty, with their 
pwn excrement ; an art which cows and horfes, which have 
open hovels to run into, have never acquired. I have obferved 
great lagacity in Iwine; but the fhort lives we allow them, and 
t their 
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it, prevents their improv hieh. 

herwife greater than thai 
Infl gacity ana knowledge of animal? are 

numei i er, and their docility in learning va- 

they may learn fimilar 
ies, and thus be pone-fifed oi inut 
quire Ige. 

A dog, whole natural prey is fheep, is taught by mankind, 

not only to leave thi !, but to guard them, and 

, or to de ids of animals, as birds, 

or vermin ; and, in fome counrriei h fifh ; in others, to 

of tricks : is it more 

furpr ich each other, that the hawk; 

can c birds, by the fuperiot fwrttnefs of his wing, and 

him, till he foe his defign, that 

they can by foi ptur'e? This 1 havefor- 

nent. 
lican mentioned by Mr. Ofbeck, one 
of Linnaeus's travelling pupils, (the ptlicanus acquilus) whofe 
food is fifh ; and which it takes from oth.er birds, becaufe it is 
not formed to catch them itfelf ; hence it is called by the Eng- 
lifh, a man-of-war bird. (Voyage to China, p. 88.) There 
are many other interefting aneedctes of the pelican and cor- 
morant, collected from authors of the befl authority, in a 
-well-managed Natural Hiftory for Children, publifhed by Mr. 
Galton. johnfon. London. 

And the following narration, from the very accurate Monf. 

Adanfoh, in his voyage to Senegal, may gain "credit with the 

t mployment in this country was folely to make 

observations in natural hiftory. On the river Niger, in his 

io the ifland Oriel, he Jaw a great number ot pelicans, 

or wide throats. " They moved with great Hate, like fwans 

the water, and are the largeft bird next to the oftrich ; 

the bill of the one 1 kille ', was upwards of a foot and half long, 

and i llened underneath it held two-and-twenty pints 

y fwim in flocks, and form a large circle, which 

they contract afterwards, driving the fifh before them with 

their 1 in fufficient number confined 

ice, they , icir bill wide open into the water, 

and They thus get fifh 

I afterwards on ihore at 
their leifure." Page 247. 

and language of thofe birds, that fre- 

eafons, are ftili moreex- 

tion« in iajgc iocieties, 

and 
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and are lefs fubjeft to the power of man, than the refident 
j of birds. They are laid to follow a leader during the 
day, who is occafionally changed, and to kocp a continual cry 
during the nighc to keep themfelves together. It is probable that 
thefe emigrations were at frr ft undertaken as accident diie&ed, 
by die more adventurous of their fpecies, and learned from one 
another like the difcoveries of mankind in navigation. The 
following chcumftances ftrongly fupport this opinion. 

1. Nature has provided thefe animals, in the climates where 
they are produced, with another resource, when the feafon 
becomes too cold for their conftitutions, or the food they were 
fupported with be fupphed : I mean that of fleeping. 
D01 a es, and bats have not the means o! changing their 
country ; the two former from the want of wings, and the lat- 
ter from his being not able to bear the light of the day. Hence, 
thefc animals are obliged to make ufe of this refource, and 
fleep during the winter. And thofe fwallows that have been 
hatched too kre in the year to acquire their full ftrength of pi- 
nion, or that have been maimed by accident or difeafe, have 
been frequently found in the hollows of rocks on thefea coafts, 
and even under water in this torpid flate, from which they have 
been revived by the warmth of a fire. This torpid ftate of 
fwallows is teftified by innumerable evidences, both of ancient 
and modern names. Ariftotle, fpeaking of the fwallows, fays, 
•' They pafs into warmer climates in winter, if fuch places are 
at no great diftance ; if they are, they bury themfelves in the 
clima.es where they dwell." (8 Hifr. c. 16. See alfo Der- 
ham's Phyf. Theol. ii. p. 177.) 

Hence their emigrations cannot depend on a nccejjary in- 
flindr, as the emigrations themfelves arc not.nccejjhry / 

2. When the weather becomes cold, the fwallows in the 
neighbourhood affemble in large flocks; that is,, the unexperi- 
enced attend thofe that have before experienced the journey they 
are about to undertake: they are then feen fome time to hover 
on die coafl, till there is calm weather, or a wind that fuits 
the direffiori of their flight. Other birds of paffage have been 
drowned by thoufailds in the fea, or have fettled on fhips, quite 

atled with fatigue. And others, either by miftaking their 
courfe, or by diftrefs of weather, have arrived in countries where 
they were never ieen before, and thus are evidently fubjecTt to 

ame hazards that the human fpecies undergo, in the exe- 
cution of their artificial purpofes. 

3. The fame birds are emigrant from fome countries, and 
hot fo from others ; the fwallows Were feen at Goree, in Ja- 
nuary, by an ingenious philofopher of my acquaintance, and he 

was 
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was told that they continued there all the year ; as the warmth 
of the climate was at all feafons fufficient for their own confH- 
tutions, and for the production of the flies that fupply them with 
nourifhment. Herodotus lays, that in Lybia, about the fpring* 
of the Nile, the fwallows continue all the year. (L. 2.) ' 

Quails (tetrao corturuix, Lin.) are birds of paffage, from the 
coaft of Barbary to Italy, and have frequently fettled in large 
fhoals, on (hips, fatigued with tlieir flight. (Ray, Wifdom of 
God, p. 129. Dui ham -Phytic. Theol. vol. li. p. 178.) Dr. 
Ruffel, in his Hiftory of Aleppo, obferves, that the fwallows 
vifit that country about the end of February, and having 
hatched their young, difappear about the.end of July ; and, re- 
turning again about the beginning of October, continue about 
a forrnight, and then again difappear. (P. 70.) 

When my late friend Dr. Chambers, of Derby, was on the 
ifland of Caprea, in the bay of Naples, he was informed that 
great flights of quails annually fettle on that ifland, about the 
beginning of May r in their paffage from Africa to Europe. 
And that they always,come when the foath-eaft wind blows, 
are fatigued when they reft on this ifland, and are taken in fuefct 
amazing quantities, and fold to the continent, that the inhabit- 
ants pay the bifhop his (Upend out of the profits ariiing from 
the fale of .thei.i 

The flights of thefc birds acrofs the Mediterranean are re- 
corded near three thoufand years ago. " There went forth a 
wind from the Lord, and brought quails from the fea, and let 
them fall upon the camp, a day's journey round about it, and 
they were two cubits above the earth," (Numb. ii. 31.) 

In our country, Mr. Pennant informs us, that i'ome quails 
migrate, and others only remove from the internal parts of the 
ifland to the coafts, (Zoology, octavo, 210.) Some of the ring- 
doves and flares breed here, others migrate. (Ibid. 510, 51 1.) 
And the flender billed fmail birds do not all quit thefe kingdoms 
in the winter, though the difficulty of procuring the worms and 
infects that they feed on, fupplies the fame reafon for migra- 
tion to them all. (ibid. 511.) 

Linnaeus has obferved, that in Sweden the female chaffinches 
quit that country in September, migrating into Holland, and 
leave their mates behind till their return in the fpring. Hence 
he has called them Fringilla caelebs. (Amaen. Acad. ii. 42. iv. 
595.) Now, in our climate, both fexes of them are perennial 
birds. And Mr. Pennant obferves, that the hoopoe, chatterer, 
hawfinch, and crofsbill, migrate into England lo raiely, and at 
luch uncertain times, as not todeferve to be ranked among our 
birds of paffage. (Ibid. 511.) 

The 
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The water fowl, as geefe and ducks, are better adapted for 
long migrations, than the other tribes of birds; as, when the 
weather is calm, they cannot only reft themielves, or fleep up- 
on the ocean, but poffibiy procure fome kind of food from it. 

Hence, in Siberia, as foonas the lakes are frozen, the warer 
fowl, which are very numerous, all dilappear, and are luppofed 
to fly to warmer climates, except the rail, which, from its in- 
ability for long flights, probably fleeps, like our bat, in their 
winter. The following account, from the Journey of Profef- 
for Gmelin, may entertain the reader, "in the neighbour- 
hood of Krafnoiark, amongit many other emigrant water fowls, 
we obierved a great number of rails, which, when purfued, ne- 
ver took flight, but endeavoured to efcape by running. We 
enquired how thele birds, that could not fly, could ieu're into 
other countries in the winter, and were told, both by the Tartars 
and AiTaniaas, that they well knew thofe birds could not alone 
pafs into other countries ; but when the crains (les grues) re- 
hire in autumn, each one takes a rail (un rale) upon his back, 
and carries him to a warmer climate. "J 
Recapitulation. 

1. All birds of pafiage can exift in the climates where they 
are produced. 

2. They are fubjedt., in their migrations, to the fame accidents 
anddifficultie:: that mankind are fubjedt to in navigation. 

3. Tire fame fpecies of birds migrate from fome countries, 
and are refident in others. 

From all theie circumftances it appears, that the migrations 
of birds are not produced by a neceffary inftinevr., but are acci- 
dental improvements, like the arts among mankind, taught by 
their cotemporaries, or delivered, by tradition, from one gene- 
ration of them to another. 

XIII. In that feafon of the year which fupplies the nourifh- 
ment proper for the expected brood, the birds enter into a contract. 
of marriage, and, with joint labour, conltrudt a bed for the 
reception of their offspring. Their choice of the proper feafbn, 
their contrails of marriage, and the regularity with which-they 
confhudt their nefts, have in all ages excited the admiration 
of naturalifls ; and have always been attributed to the power of 
inftindt, which, like the ocult qualities of the ancient philofo- 
phers, prevented all further enquiry. We mall conlider them 
in their order. 

Their Choice of the Seafon. 

Our domefHc birds that are plentifully fupplied throughout 
the year with their adapted food, and are covered with houfes 

from 
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from the inclemency of the weather, lay their eggs at any fea- 
fon; which evinces that the fpring of the year is noc pointed 
out to them by a neceffarv inftinct. 

Wnilft the wild tribes of birds choofe this time of the year 
from their acquired knowledge, that the' mild temparature of 
the air is more convenient for h. telling their eggs, and is loon 
likely to fupply that kind of nouriihment that is wanted for 
their young. 

1£ the genial warmth of the fpring produced the paflion of 
love, as it expands the foliage of trees, all other animals fhould 
feel its influence as well as birds; but, the viviparous creatines, 
as .they fuckle their young, that is, as they previously digeit die 
natural food, that it may better fuit the tender ftomachs of their 
offspring, experience the influence of this pafiion at all feafons 
of the year, as cats and bitches. The graminivorous animals, 
indeed, generally produce their young about the time when grafs 
is fupplied in the greatefl: plenty ; but this is without any degree 
ofexadtnefs, as appears from our cows, lheep, and hares, ami 
may be a part of th^Bulitional knowledge which they learn 
from the example of rrrcir parents. 

Their Contrails of Marriage. 

Their mutual paflion, and their acquired knowledge, that 
their joint labour is neceflary to procure fuftenance ior their 
numerous family, induce the wild birds to enter into a con- 
trail of marriage, which does not, however, take place among 
the ducks, geefe, and fowls, that are provided with dieir daily 
food from our barns. 

An ingenious philofopher has lately denied that animals can 
enter into contracts, and thinks this an elfential difference be- 
tween them and the human creature : but does not dady ob- 
fervation convince us, that they form contracts of friendship 
with each other, and with mankind ? When puppies and kit- 
tens play together, is there not a tacit- contract, that they will 
not hurt each other ? And does not your favourite dog expect 
you fhould give him his daily food, for his fervices and atten- 
tion to you, and thus barters his love for your protection in the 
fame manner that all contracts are made amongft men that do 
not understand each other's arbitrary language ? 

The Conjlrufiion of their NeJIs. 

I. They feem to be inftrudted how to build their nefts from 
their obfervation of that in which they were educated, and from 
their knowledge of thofe things that are moil: agreeable to their 
touch in ieipect to warmth, cleanlinefs and {lability. They 

chooie 
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qhoofe their fituations from their ideas of fafety from their ene- 
mies, and of fhelter from the weather. Nor is the colour of their 
nefts a circumftance unthought of; the finches, that build in 
green hedges, cover their habitations with green mofs ; the fwal- 
low or martin, that builds againft rocks and houfes, covers her's 
with clay ; whilft the lark choofes vegetable draw nearly of the 
colour of the ground (he inhabits : by this contrivance, they are 
all lefs liable to be discovered by their adverfaries. 

2. Nor are the nefts of the fame fpecies of birds conftrucled 
always of the fame materials, nor in the fame form ; which is 
another circumftance that ascertains that they are led by ob- 
fervation. 

In the trees before Mr. Levet's houfe, in Litchfield, d;ere 
are annually nefts built by fparrows, a bird which ufually builds 
under the tiles of houfes, or, the thatch of barns. Not finding 
fuch convenient fituations for their nefts, they build a covered 
neft bigger than a man's head, with an opening like o mouth at 
the fide, refembling that of a magpye, except that it is built with 
ftraw and hay, and lined with feathers, and fo nicely managed 
as to be a defence againft both wind and vain. 

So the jackdaw (corvus monedula) generally builds in church 
fteeples, or under the roofs of high houfes ; but at Selbourn, in 
Southamptonfhire, where towers and fteeples arenotlufficicntly 
numerous, thefe fame birds build in forfaken rabit burrows. — • 
See a curious account of thefe fubterranean nefts in White's 
Hiftory of Selbourn, p. 59. Can the fkiiful change of architec- 
ture in thefe birds and the fparrows above mentioned be govern- 
ed by inftinct? Then they muft have two inftindls, one for 
common, and' the other for extraordinary occafions. 

I have feen green worfted in a neft, which no where exifts 
in nature; and the down of thirties in thofe nefts that were 
by lb me accident conftrudted later in the fummcr, which 
material could not be procured for the earlier nefts : in many 
different climates they cannot procure the fame materials that 
they ufe in ours. And it is well known, that the Canary 
birds, that are propagated in this country, and the finches, 
that are kept tame, will build their nefts of any flexile ma- 
terials that are given them. Plutarch, in his Book on Rivers, 
fpeaking of the Nile, fays, " that the fwallows colIe£f. a ma- 
terial, when the waters recede, with which they form nefts, 
that are impervious to water." And in India there is a fwallow 
that colle6ts a glutinous fubftance for this purpofe, whofe neft 
is efculent, and efteemed a principal rarity amongft epicures. 
(Lin. Syft. Nat.) Both thefe muft beconftrudred of very differ- 
ent materials from thofe ufed by the fwallows of our country. 

S in 
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In India the birds exert more artifice in building their ncfls, 
©n accoant of the monkeys and fnakes: fome torm their pen- 
file nefts in the fhape of a purfe, deep, and open at the top j 
others with a hole in the fide ; and others, frill more cautious-, 
•with an entrance at the very bottom, forming their lodge near 
the fummit. But the taylor-bird will not ever truft its neft to 
the extremity of a tender twig, but makes one more advance 
to fafety, by fixing it to the leaf itfelf. It picks up a dead leaf, 
and fews it to the fide of a living one ; its flender bill being its 
needle, and its thread fome fine fibres ; the lining confiit s of lea- 
thers, goffamer, and down; its eggs are white, the colour of 
the bird light yellow ; its length three inches, its weight three fix- 
teenths of an ounce; fo that the materials of the neft and the 
weight of the bird are not likely to draw down an habitation 
fp fiighcly fufpended. A neft of this bird is preserved in the Bri^ 
tifli mufeum. (Pennant's Indian Zoology). This calls to one's 
mind the Mofaic account of the origin of mankind ; the firft- 
da wing of art there afcribed to them, is that of iewing leaves to- 
gether. For many other curious kinds of nefts, fee Natural 
Hiftory for Children, by Mr. Galton. Johnfon. London. 
Part. I. p. 47. Gen. Oiolus. 

3. Thole birds that are brought up by our care, and have 
had little communication with others of their own fpecies, are 
very defective in this acquired knowledge,- they are not only 
very awkward in the conftrudfion of their nefts, but generally 
fcatter their eggs in various parts of the 100m or cage, where 
they are confined, and feldom produce young ones, till, by fail- 
ing in their firft attempt, they have learnt fonaething from their 
own observation. 

4. During the i time of incubation birds are faid in general 
to turn their eggs every day; fome cover them, when they 
leave the neft, as ducks and geefe ; in fome the male is faid to 
bring food to the female, that fhe may have leis occafion of ab- 
fence ; in others he is faid to take her place, when fhe goes in 
queft of food ; and all of them are faid to leave their eo-o-s a 
inorter time in cold weather than in warm. In Senegal the 
oftrich fits on her eggs only during the night, leaving them in 
*he day to the heat of the fun ; burat the Cape of Good Hope, 
where the heat is lefs, fiSe fits on them day and night. 

If it fhould be afked, what induces a bird to fit weeks on its 
firft eggs unconfcious that a brood of young ones will be the 
produdt } The anfwer muff, be, that it is the fame paffion that 
induces the human mother to hold her offspring whole nights 
and days in her fond arms, and prefs it to her boioin, uncon- 
fcious of its future growth to fenie and manhood, till o.bferva- 
tion or tradition have informed her. 

5. And 
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5. And as many ladies are too refined to nurfe their own 
>en, and deliver them to the care and provifion of others ; 
So is there one inftance of this vice in the feathered world. — 
The cuckoo, in fome parts of England, as I am well informed 
by a very diftinft and ingenious gentleman, hatches and edu- 
cates her own young ; wliilft in other parts me builds no neft, 
but ules that of fome leiTer bird, generally either of the wag- 
tail, or hedge fparrow, and depoiitlhg one egg in it, takes no fur- 
ther care of her progeny. 

As the Rev. Mr. Stafford was walking in Glofop Dale, in 
the Peak of Derbyfhire, he faw a cuckoo rife from its neft. 
The neft was on the (lump of a tree, that had been fome time 
felled, among fome chips that were in part turned grey, fo ae 
much to referable the colour of the bird : in this neft were two 
young cuckoos : tying a firing about the leg of one of them, he 
pegged the other end of it to the ground, and very frequently 
for many days beheld the old cuckoo feed thefe her young, as 
.he flood very near them. 

Nor is this a new obfervation, though itis-entirely overlooked 
by the modern naturalifis ; for Ariftotle, fpeaking.of the cuckoo, 
afferts that {he fometimes builds her neft among broken rocks, 
and on high mountains ; (L. 6. H. c. J.) but adds, in another 
place, that fhe generally poffeffds the neft of another bird. (L. 
6. H. c. 7.) And Niphus fays, that cuckoos rarely build for 
themfelves, moll frequently laying their eggs in the nefts of other 
birds. (Gefner, L. 3. de Cuculo.) 

The philofopher who is acquainted with thefe facts concerning 
•the cuckoo, would feem to have very little reafon bimfelf, if he 
could imaginethisnegle&of her young to be aneceffary inftinct, 

XIV. The deep receffes of "the ocean are inacceflible to 
mankind, which prevents us from having much knowledge of 
the arts and government of its inhabitants. 
- 1 . One of the baits ufed by the fifherman is an animal -called 
en Old Soldier: his lize and form are fomewhat like the craw- 
fiih, with this difference, 'that his tail is covered with a tough 
membrane inftead of a (hell ; and to obviate this defedt, he leeks 
out the uninhabited fhell of fome dead fifh, that is large enough 
to receive his tail, and carries it about with him as part of his 
clothing or armour. 

2. On the coafls about Scarborough, where the haddocks, 
rods, and dog-fitb are in great abundance, the hlhermen uni- 
verfally helieve that the dog-fiih make a line, or lemicircle, to 
encompafs a fhoal of haddocks and cods, confining them within 
certain limits near the fhore, and eating them as occahon re- 
quires. For the haddocks and cods are always found .near the 
ihorc without any dog-fiih. among them, and the dog-hfh fur- 
ther 
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ther off, without any haddocks or cod; and yet the former are 
known to prey upon the latter, and in fome years devour fuch 
immenfe quantities as to render this fifJhery more expeniive 
than profitable. 

3. The remora, when he wifhes to remove his fituation, as 
he Is a very flow fwimmer, is content to take an ourlide place 
on whatever conveyance is going his way ; nor can the cunning 
animal be tempted to quit his hold of a (hip when the is failing, 
not even for the lucre of a piece of pork, left it fhould endanger 
the lofs of his paffage : at other times he is eafily caught with 
the hook. 

4. The crab-fifli, like many other teftaccous animals, anv- 
nually changes its iheil ; it is then in a foft ftate, covered only 
with a mucous membrane, and conceals itfeif in holes in the 
fand or under weeds: at this place a hard-fhelled crab always 
ftands centinei, to prevent the lea infects from injuring the other 
in its defencelefs ftate ; and the fifhermen, from his appearance, 
know where to find the foft ones, which they ule tor baits in 
catching other fifh. 

And though the hard-fhelled crab, when he is on this duty, 
advances boldly to meet the foe, and will with difficulty quit the 
field ; yet at other times he fhews great timidity, and has a won- 
derful fpeed in attempting his efcape; and, if often interrupted, 
will pretend death like the fpider, and watch an opportunity 
to fink himfelf into the fand, keeping only his eyes above. — 
My ingenious friend Mr. Burdett, who favoured me with thefe 
accounts at the tin c he was furveyingthecoafts, thinks the com- 
merce between thefexes takes place at this time, and infpires the 
courage of the creature. 

5. The fhoals of herrings, cods, haddocks, and other fifh, 
which approach our fhores at certain feafons, and quit them 
at other feafons without leaving one behind; and the ialmon, 
that periodically frequent our rivers, evince, that there are va- 

frant tribes of fifh, that perform as regular migrations as the 
irds of paffage already mentioned. 

6. There is a cataract on the river Liftey, in Ireland, about 
nineteen (ctt high ; here, in the falmon feafon, many of the in- 
habitants amufe themfelves in obferving thefe fifh leap up the 
torrent. They dart themfelves quite out of the water as thev 
afcend, and frequently fall back many times before thev fur- 
mount it ; and bafkets made of twigs are placed near the edge 
of the ftrcam to catch them in their fall. 

I have obierved, as 1 have fat by a fpout of water, which de- 
fcends from a ftone trough about two feet into a ft ream below, 
at particular feafons ofche year, a great number of little fifh 

called 
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called minums, or pinks, throw themfclves about twenty times 
their own length ouc of the water, expecting to get into the 
trough above. 

This evinces that the ftorgee, or attention of the dam to provide 
for the offspring, is ftrongly exerted amongft the nations of fifh, 
where it would leem t o be the mo ft negle&ed ; as thefe lalmon 
cannot be iuppoied to attempt lo difficult and dangerous a talk 
without being concious of the purpofe or end of their endea- 
vours. 

It is further remarkable, that moft of the old falmon return 
to the fea before it is proper for the young fhoals to attend 
them ; yet. that a few old ones continue in the rivers fo late, 
that thev become perfectly emaciated bv the inconvenience of 
their tituation, and this apparently to guide or protect the un- 
experienced brood. 

Of the fmaller water animals we have ftill lefs knowledge, 
who neverthelefs probably poJefs many uiperior arts ; fome of 
thefe are mentioned in Botanic Garden, P. I. Add. Note XXVII. 
and XXVilL The nympha of the water-moths of our 
rivers, which cover themielves with cafes of ftraw, gravel, and 
fhell, contrive to make their habitations nearly in equilibrium 
with the water : when too heavy, they add a bit of wood or 
ftraw; when too light, a bit of gravel. Edinb. Tranf. 

All thefe circumftances bear a near relemblance to the de- 
liberate actions of human reafon. 

XV. We have a very imperfect: acquaintance with the various 
tribes of infects : their occupation, manner of life, and even the 
number of their fenfes, differ from our own, and from each other ; 
but there is reafon to imagine, that thofc which poffefs the fenie 
of touch in the moft exquitlte degree, and whofe occupations 
require the moft conftant exertion of their powers, are endued 
with a greater proportion ot knowledge and ingenuity. 

The fpiders of this country manufacture nets of various 
forms, adapted to various fituations, to arreft the flies that are 
their food ; and fome of them have a houfe or lodging-place in 
the middle of the net, well contrived for warmth, 1 fecurity, or 
concealment. There is a large fpider in South- America, who 
conftructs nets of fo ftrong a texture as to entangle fmall birds, 
particularly the humming bird. And in Jamaica there is ano- 
rherfpider, who digs a hole in the earth, obliquely, downwards, 
about three inches in length, and one inch in diameter: this ca- 
vity fhe lines with a tough thick web, which, when taken out, 
refembles a leathern purie : but what is moft curious, this houfe 
has a door with hinges, like the operculum of feme fea-fhells ; 
and herfelf and family, who tenant this neft, open and fhut the 

door, 
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door, whenever they pafs or repafs. This hiftory was told me, 
and the neft, with its operculum, (hewn me by the late Dr. Butt 
of Bath, who was fome years phyfician in Jamaica. 

The production of thefe nets is indeed a part of the nature 
or conformation of the animal, and their natural ufe is to fup- 
ply the place of wings, when fhe willies to remove to another 
fituation. But when fhe employs them to entangle her prey, 
there are marks ofcvideudefign; for fhe adapts the form of each 
net to its fituation, and ftrengthens thofe lines that require it, 
by joining others to the middle of them, and attaching thofe 
others to diftant objects, with the fame individual art that is 
ufed by mankind in fupporfcing the mafts and extending the fails 
of fhips. This work is executed with more mathematical ex- 
actness and ingenuity bv the field fpiders, than by thofe in our 
houfes, as their conflructions are more fubjected to the injuries 
of dews and tempefls. 

Eefides the ingenuity fiiewn bv thefe little creatures in taking 
their prey, thecircumftancc of their counterfeiting death, when 
they are put into terror, is truly wonderful ; and as foon as th» 
object of terror is removed, they recover and run away. Some 
beetles are alfo faid jto poflefs this piece of hypocrify. 

The curious webs, or chords, conftructed by lome young 
caterpillars to defend fhemfelves from cold, or from infects of 
prey ; and by filk-worras and fome other caterpillars, when 
they tranfmigratc into aureliasor larvas, have defervedly excit- 
ed the admiration of the inquifitive. But our ignorance of 
their manner of life, and even of the number of their fenfes, to- 
tally precludes us from underftaading the means by which they 
acquire this knowledge.. 

The care of the falmon in chufing a proper fituation for her 
fpawn, the ftructure of the nefts of birds, their patient incuba- 
tion, and the art of the cuckoo in depofiting her egg in her 
neighbour's nurfery, are inftances of great iagacity in thofe 
creatures ; and yet they are much inferior to the arts exerted by 
many of the infect tribes on fimilar occafions. The hairy ex- 
crefcences on briars, the oak apples, the bkifted leaves of trees, 
and the lumps on the backs of cows, are iituations that are ra- 
ther produced than chofen by the mother infect for the conve- 
nience of her offspring. The cells of bees, wafps, fpiders, and 
of the various coraline infects, equally afionifh us, whether 
we attend to the materials or to the architecture. 

But the conduct of the ant, and of fome fpecies of the ich- 
neumon-fly in the incubation of their eggs, is equal to any ex- 
ertion of human fcience. The ants, many times in a day, move 
their eggs nearer the fuvface of their habitation, or deeper be- 
low 
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low it, as the heat of the weather varies ; and in colder days lie 
upon them in heaps for the purpofe of incubation : ii theii man- 
sion is too dry, they carry them to places where there is moil- 
ture, and you may diftinclly fee the little worms move and fucfc 
up the water. When too much moifture approaches their neft, 
thev convey their eggs deeper in the earth, or to lome other 
place of fafety. (Swammerd. Epii. adHift.J.nlecls,p. 153. Phil. 
Tranf. No. 23. Lowthrop. V. 2. p. 7.) 

There is one fpecies ot ichneumon-fly that digs a hole in the 
earth, and carrying into it two or three living caterpillars, de- 
pofits her eggs, and nicely clofing up the neft leaves them there ; 
partly, doubtlefs, to aflift the incubation, and pardy to fupply 
food to her future young. (Derham. B. 4. c. 13. Ariftotle Hift. 
Animal, L. 5. c. 20.) 

A friend of mine put about fifty large caterpillars, collected 
from cabbages, on lome bran, and a few leaves, into a box, and 
covered it with gauze to prevent their efcape. After a few days 
we law, from more than three-fourths of them, about eight or ten 
little caterpillars of the ichneumon-fly come out ot their backs, 
and fpin each a fmall cocoon of filk, and in a few days the large 
caterpillars died. This fmall fly, it feems, lays it egg in the back 
of the cabbage caterpillar, which, when hatched, preys upon the 
material, which is produced there for the purpofe of making filk 
for the future neft of the cabbage catterpillar ; of which being 
deprived, the creature wanders about till it dies, and thus our 
gardens are preferved by the ingenuity of this cruel fly. This 
curious property of producing a lilk thread, which is common to 
fome fea animals, fee Botanic Garden, Part I. Note XXVII. 
and is deiigned for the purpofe of their transformation, as in the 
iilk-worm, is ufed for conveying thcmfelves from higher bran- 
ches to lower ones of trees, by lome caterpillars, and to make 
themfelves temporary nefts or tents ; and by the fpider for en- 
tangling his prey. Nor -is it frrange that fo much knowledge 
fhould be acquired by fuch fmall animals ; finee there is reafoa 
to imagine, that thefe infects have the fenie of touch, either in 
their probofcis, or their antennae, to a great degree of perfec- 
tion ; and thence may polTefs, as far as their fphere extends, as 
accurate knowledge, and asfuhtle invention, as the uifcovcrers 
of human arts. 

XVI. 1. If we were better acquainted with the hiftories of 
thofe infeevts that are formed intofocie;-ies, as the bees, walps, and 
ants, I make no doubt but we ihould rind, that their arts and im- 
provements are not fo iimilar and uniform as they now appear 
to us, but that they arofe in the fame manner from experience 
and tradition, as die arts of our own ipeeics ; though their rea*. 

fonjoe 
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foning is from fewer ideas, is bufied about fewer objects, and is 
exerted with lefs energy. 

There are fome kinds of infects that migrate like the birds be- 
fore mentioned. The locuff, of waimerclimar.es has fometimes 
come over to England ; it is fhaped like a grafshopper, with ve- 
ry large wings, and a body above an inch in length. It is men- 
tioned as coming into Egypt with an eafr. wind: " The Lord 
brought an eafr. wind upon the land all rhat day and night, and 
in the morning the eafr. wind brought the locufls, and covered 
the face of the earth, fo that the land was dark." Exod. x. 13. 
The migrations of thefe infeits are mentioned in another part 
of the fcripture : " The locufls have no kings, yet go they forth 
all of them in bands." Prov. xxx. 27. 

The accurate Mr. Adanfon, near the river Gambia, in Africa, 
was witnefs to the migration of thefe infecSts; ' About eight in 
the morning, in the month of February, there . lenly arofe 
over our heads a thick cloud, which darkened the ir md de- 
prived us of the rays of the fun. We found it was a c.cud of 
locufls, railed about twenty or thirty fathoms from t:ie ground, 
and covering an extent of feveral leagues: at length a fhowef 
of thefe infedts delcended, and after devouring every green herb, 
while they reiled, again refumed their flight. This .101 J was 
brought by a flrong eafl wind, and was all the morning in paf- 
iing over the adjacent country." (Voyage to Senegal, 1 $8.) 

In this country the gnats are fometimes ieen to migrate in 
clouds, like the mufketoes of warmer climates ; and our 1 warms 
of bees frequently travel many miles, and are faid in North- 
America always to fly towards the touth. The prophet Ifaiah 
has a beautiful allulion to thefe migrations: " The Lord fhall 
call the fly from the rivers of Egypt, and fhall hifs for the bee 
that is in the land of AfTyria," Ifa. vii. 1 8. which has been late- 
ly explained by Mr. Bruce, in his travels to difcover the fource 
of the Nile. 

2. I am well informed that the bees that were carried into 
Barbadoes, and other weflern iflands, ceafed to lay up any ho- 
ney after the firif. year, as they found it not ufeful to them ; and 
are now become very troublefome to the inhabitants of thole if- 
lands, by infefling their fugar houfes ; but thoie in Jamaica con- 
tinue to make honey, as the cold north winds, or rainy fea- 
fons of that ifland, confine them at home for feveral weeks to- 
gether. And the bees of Senegal, which differ from thole of 
Europe only in fize, make their honey not only fuperior to ours 
in delicacy of flavour, but it has this Angularity, that it never 
concretes, but remains liquid as fyrup. (Adanfon). From fome 
obiervations of Mr. Wildman, and of other people of veracity, 

it 
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it appears, that during the fevere part of the winter feafon, for 
weeks together, the bees are quite benumbed and torpid from the 
cold, and do not canfume any of their provision. This ftate of 
fleep, like that of fwallows and bats, feems to be the natural re- 
fource of thole creatures in cold climates, and the making of 
honey to be an artificial improvement. 

As the death of our hives of bees appears to be owing to their 
being kept fo warm as to require food when their flock is ex- 
haufted, a very obferving gentleman, at my requeft, put two 
hives for many weeks into a dry cellar, and oblerved, during 
all that time, they did not conlume any of their proviiion, tor 
their weight did not decreale, as it had done when they were 
kept in the open air. The fame obfervation is made in the 
Annual Regifter for 1768, p. 113. And the Rev. Mr. White, 
in his method of preferving bees, adds, that thofe on the north 
fide of his houfe coni'umed lei's honey in die winter than thofe 
on the fouth lide. 

There is another obfervation on bees well afcertained, that 
they, at various times, when the feafon begins, to be cold, by 
a general motion of their legs, as they hang in clufters, pro- 
duce a degree of warmth, which is eafily perceptible by the 
hand. Hence, by this ingenious exertion, they* for a long 
time, prevent the 'torpid ilate they would naturally fall into. 

According to the late obfervatiorts of Mr. Hunter, it appears 
that the bees'- wax is not made from the duit of the anthers of 
flowers, which they bring home on their thighs, but that this 
makes wha is termed bee-bread, and is ufed for the purpofe of 
feeding the bee-maggots ; in die fame manner butterflies live on 
honey, but the previous caterpillar lives on vegetable leaves, 
while the maggots of large flies require flefh for their food, and 
thofe of the ichneumon-fly require infeds for their food. What 
induces the bee, who lives on honey, to lay up vegetable proven- 
der for its young? What induces the butterfly to lay its eggs oa 
leaves, when itl'elf feeds on honey ? What induces the other flies 
to feek a food for their progeny different from what they con- 
fume themfelves ? If thefe are not dedu&ions from their own 
previous experience or obfervation, all the actions of mankind 
muff be relolved into infl.iii£t. 

3. " Thedormoufe confumes but little of its food during the 
rigour of the feafon, for they roll themfelves up, or fleep^or lie 
torpid the greateft part of the time, but on warm funny days 
experience a fhort revival, and take a little food, and then relapfe 
into their former .ftate.'* (Pennant's Zoology, p. 67.) Other 
animals that fleep in winter, without laying up any provender, 
are obferved to go into their winter beds fat and ftrong, but 

T return 
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return to day-light, in the fpring feafon, very lean and feeble. 
The common flies fleepduring the winter without any provifion 
for their nourifhment, and are daily revived by the warmth- of 
the fun or of our fires. Thefe, whenever they fee light, endea- 
vour to approach it, having obferv'ed, that by its greater vicinity 
they get free from the degree of torpor that the cold produces ; 
and are hence induced perpetually to burn themfelves in our 
candles ; deceived, like mankind, by the mifapplication or their 
knowledge. Whilfr. many of the fubterraneous infects, as the 
common worms, feem to retreat fo deep into the earth, as not 
to-be enlivened or awakened by the difference of our winter 
days ; and ftop up their holes with leaves or ftraws, to pre- 
vent the frofts from injuring them, or the centipes from devour- 
ing them. The habits of peace, or the ftratagems of war, of 
thefe fubtcrranean nations, are covered from our view ; but a 
friend of mine prevailed on a diftreffed worm to enter the hole 
of another worm on a bowling-green, and he prefenfly return-' 
ed much wounded about his head. And- 1 once faw a worm 
rife haftily out of the earth into the funfhme, and obferved a 
centipes hanging at his tail ; the centipes nimbly quitting the 
tail, and feizing the worm about its middle, cut it in halt with 
its forcepts, and preyed upon one part, while the other efcaped. 
Which evinces they have defign in flopping the mouths of 
their habitations. 

4. The wafp of this country fixes his habitation under ground, 
that he may not be affedted with the various changes of our cli- 
mate ; but in Jamaica he hangs it on the bough of a tree, where 
the feafons are lefs fevere. He weaves a very curious paper of 
vegetable fibres to cover his neft, which is conftru&ed on the 
fame principle with that of the bee, but with a different mate- 
rial ; but as his prey confifts of fiefh, fruits, and infedls, which 
are perifhable commodities, he can lay up no provender for the 
winter. 

M. de Loubiere, in his relatien of Siam, fays, " That in a- 
part of that kingdom, which lies open to great inundations, all 
the ants make their fettle'ments upon trees ; no ants' nefts are to 
be feen any where elfe;" whereas, in our country, the ground 
is their only fituatiom From the fcriptural account of thefe in- 
fers, one might be led to fufpedr., that in fome climates they lay 
up a pravifion for the winter. Origen affirms the fame ; (Cont. 
Gelf. L. 4.) but it is generally believed that in this country 
they do not. (Prov. vi. 6. xxx. 25.) The white ants of the coalt 
of Africa make theinfelves pyramids, eight or ten feet high, on a 
bafc of about the fame width, with a fmooth furface of rich clay, 
exceffively hard and well built, which appear at a diflance like 

an 
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an affemblage of the huts of the negroes. (Adanfon.) The hif- 
tory of thcfe has been lately well clefcribed in the Philofoph. 
Tranfaaions, under the name of termes, or termites. 1 hele 
differ very much from the nefts of our large ant ; but the real 
hiftory of this creature, as well as of the wafp, is yet very im- 
perfectly known. . 

Wafps are faid to catch large fpiders, and to cut oft their 
legs, and carry their mutilated bodies to their young. (Didt. 
Ration. Tom. 1. p. 152.) 

One circumftance I mall relate which fell under my own 
eye and (hewed the power of reafon in a walp, as it is exer- 
cifed among men. A wafp, on a gravel walk, had caught a 
fly nearly as large as himfelf ; kneeling on the ground, 1 ob- 
ferved him feparate the tail and the head from the body part, 
to which the wings were attached. He then took the body 
part in his paws, and rofe about two feet from the ground with 
it • but a gentle breeze wafting the wings of the fly, turned 
him round in the air, and he fettled again with his prey upon 
the gravel. I then diftinaiy obferved him cut off with his 
mouth, hrfl one of the wings, and then the other, after which 
he flew away with it unmolefted by the wind. 

Go, thou fluggard, learn arts and induftry from the bee, 
•and from the ant ! " 

Go, proud reafoner, and call the worm thy filter! 

XVII. Conclufion. 

It was before obferved how much the fuperior accuracy of 
^ur fenfe of touch contributes to increafe our knowledge ; but 
it is the greater energy and a6Hvity of the power of volition 
(as explained in the former .Sedioas of this work) that marks 
mankind, and has given him the empire of the world. 

There is a criterion by which we may diftinguifh our vo- 
luntary a£ls or thoughts from thofe that are excited by our fen- 
fations. " The former are always employed about the means 
to acquire pleafureable objeds, or to avoid painful ones : 
-while the latter are employed about the pojfejpon of thofe that 
are already in our power." 

If we turn our eyes upon the fabric of our fellow animals, 
-we find they are fupported with bones, covered with fkins, 
moved by mufcles ; that they poffefs the fame fenfes, acknow- 
ledge the fame appetites, and are nourifhed by the fame ali- 
ment with ourfelves ; and we fhould hence conclude, from the 
flrongcfl: analogy, that their internal faculties were alfo in 
£ome meafure fimilar to our own. 

Mr. Lock indeed publiihed an opinion, that other animals 
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pofTeflcd no abftradt or general ideas, and thought this circum- 
ftance was he barrier between the brute and the human world. 
But theie abiira&ed ideas have been fince demonftrated by biihop 
Berkley, and allowed hy Mr. Hume, to have no exigence in 
nature, not even in the mind of their inventor, and we are hence 
neceilitated to look tor fome other mark of diftinclion. 

The ideas and actions of brutes, like thofe of children, are 
almoit perpetually produced by their prelent pleafures, or their 
prelent pains; and, except in the few infiances that have been 
mentioned in this Section, thay ieklom bufy themfelves about the 
means of procuring future bills, or of avoiding future raifery. 
Whilft the acquiring of languages, the making of tools, and 
the labouring for money, winch are all only the means of pro- 
curing plealure ; and the praying to the Deity, as another means 
to procure happinefs, are chara iter i flic of human nature. 



SECT. XVII. 
THE CATENATION OF MOTIONS. 

I. I. Catenations of animal motion. 1. Are produced by 
irritations, by jcnfations, by volitions. 3. They continue 
fome time ajier they have been excited. Caufe of cate- 
nation. 4. IVe can then exert eur attention on other ob- 
jects. 5. Many catenations of motions go on together. 
6. Some the catenations of motions may be left out 

withoir. >>r the chain. 7. Interrupted circles of 

motion continue confufedly till they come to the part of the 
circle where they were difiurbed. 8. Weaker catena- 
tions are dijjcvcrcd by f ranger. 9. Then new catena- 
tions take place. 10. Much effort prevents their re-unit- 
ing. Impediment of fpeeck. II. Trains 'more cafly dif- 
■ jevcrcd th.ai circles. 12. Sleep deftreys volition and ex- 
ter II. Infiances of various catenations in 

young lady playing on the harpf chord. III. 1. What 
catenations are the Jlrongcjl. 1. Irritations joined with 
fiff'ociati'ons form frongejl connexions. Vital motions. 
3. New links with increafed force ; cold fits of fever pro- 
duced. 4. New links with decrcefed force. Cold bath. 
5. Irritation joined tvith fenfation. Infammatery fever. 
Why children cannot tickle them ft Ives. 6. Volition join- 
ed withjenjation. Irritative ideas of found become jen- 
fiblc. 7. laeas of imagination dijjevered by irritat'ions, 
by volition, produclion of furprife. 

I. 1. TO inveftigate with precifion the catenations of ani- 
mal motions, it would be well to attend to the manner of their 

production • 
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production ; but we cannot begin this difquifition early enough 
for this purpofe, as the catenations of morion feem to begin 
with life, and are only exiingufhable with it. We have fpo- 
ken of the power of irritation, of fenfation, of volition, and of 
affbciation, as preceding the fibrous motions ; we now ftep 
forwards, and contider, that converfely they ate, in their turn, 
preceded by thole motions ; and that all the fucceflive trains 
or circles of our actions are compofed of this two- fold concate- 
nation. Thole we (hall call trains of action, which continue 
to proceed without any ftated repetitions ; and thofe circles of 
action, when the parts of them return at certain periods, though 
the trains of which they ccnfift are not exactly fimilar. The 
reading an epic poem is a train of actions ; the reading a fong, 
with a chorus at equal diftances in the meafure, conftitutes fo 
many circles of action. 

2. Some catenations of animal motion are produced by rei- 
terated fucceflive irritations, as when we learn to repeat the 
alphabet in i s order, by frequently reading the letters of it. 
Thus, the vermicular motions of the bowels were originally 
produced by the fuccefTive irritations of the pafling aliment; 
and the fuccefhon of actions of the auricles and ventricles of 
the heart, was originally formed by fucceflive fHmulus of 
the blood ; thefe afterwards become part of the- diurnal circles 
of animal actions, as appears by the periodical returns of hun- 
ger, and the quickened pulfe of weak people in the evening. 

Other catenations ot animal motion are gradually acquired 
by fucceflive agreeable fenfations, as in learning a favourite 
fong or dance ; others' by difagreeable fenfations, as in coughing 
or nictitation ; thefe become aflociated by frequent repetition, 
and afterwards compofe parts' of greater circles of action, like 
thofe above-mentioned. 

Other catenations of motions are gradually acquired by fre- 
quent voluntary repetitions; as when we deliberately learn to 
march, read, fence, or any mechanic art, the motions of many 
of our mufcles become gradually linked together in trains, tribes, 
or circles of action. Thus, when any one at firft begins to 
ufe the tools in turning wood or metals in a lathe, he wills the 
motions of his hand or fingers, till at length thefe actions be- 
come fo connected with the effect, that he feem's only to will the 
point of the chiifcl. Thefe are caufed by volition, connected by 
affociation, like thofe above defcribed, and afterwards become 
parts of ourdiurnal trains or circles of action. 

3. Ail thefe catenations of animal motions are liable to pro- 
ceed feme time after they are excited, unlels they are difhirbed 
or impeded by other irritations, fenfations, or volitions; and in 

many 
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many inftances in fpite of our endeavours to flop them ; and 
this property of animal motions is probably the caufe of their 
catenation. Thus, when a. child revolves fome minutes on one 
foot, the fpectra of the ambient objects appear to circulate 
round him fome time after he falls upon the ground. Thus the 
palpitation of the heart continues fome time after the object of 
fear, which occafioned it, is removed. The blufh of fhame, 
which is an excels of fenfation, and the glow of anger, which 
is an excefs of volition, continue fome time, though the af- 
fected perfon finds that thofe emotions were caufed by mif- 
taken facts, and endeavours to extinguish their appearance. 
See Sect. XII. -i. 5.' 

4. When a circle of motions becomes connected by fre- 
quent repetitions as above, we can exert our attention flrongly 
on other objects, and the concatenated circle of motions will 
neverthelefs proceed in due order ; as whilff. you are thinking 
on this fubject, you ufe variety of mufcles in walking about 
your parlour, or in fitting at your writing-table. 

5. Innumerable catenations of motions may proceed at the 
fame time, without incommoding each other. Of thefe are 
the motions of the heart and arteries ; thofe of digeftion and 
glandular fecretion ; of the ideas, or fenfual motions ; thofe 
of progreflion, and of fpeaking; the great annual circle of 
actions, fo apparent in birds in their times of breeding and 
moulting ; the montbly circles of many female animals ; and the 
jdiurnal circles of fleeping and waking, of fulnefs and inanition. 

6. Some links of fuccefTive trains, or of fynchronous tribes 
of action, may be left out without disjoining the whole. Such 
are our ufual trains of recollection: after having travelled 
through an entertaining country, and viewed many delightful 
lawns, rolling rivers, and echoing rocks ; in the recollection of 
our journey, we leave out the many diftricts that we crofled 
which were marked with no peculiar pleafure. Such alfo are 
our complex ideas ; they are catenated tribes of ideas, which do 
not perfectly refemble their correfpondent perceptions, becaufe 
fome of the parts are omitted. 

7. If an interrupted circle of actions is not entirely diffever- 
cd, it will continue to proceed confufedly, till it comes to the 
part of the circle where it was interrupted. 

The vital motions in a fever from drunkennefs, and in other 
periodical difeafes, are inftances of this circumftance. The 
accidental inebriate does not difcover himfelf perfectly till about 
■the fame hour on the fucceeding day. The accuftomed drunk- 
ard is difordered, if he has not his ufual potation of fermented 
liquor. So, if a confutable part of a connected tribe of action 

be 
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be difturbed, that whole tribe goes on with confufion, till the 
part of the tribe affected regains its accuftomed catenations, 
So vertigo produces vomiting, and a great fecretion of bile, 
as in fea-ficknefs, all thefe being parts of the tribe of irritative 
catenations. 

8. Weaker catenated trains may be diffevered by the fudden 
exertion of the ftronger. When a child firft attempts to walk 
acrofs a room, call to him and he inftantly falls upon the ground. 
So, while I am thinking over the virtues of my friends, if the tea- 
kettle fpurt out fome hot water on my Hocking, the fuddcrs 
pain breaks the weaker chain of ideas-, and introduces a new 
group of figures of its own. This circumftance is extended to 
fome unnatural trains of action, which have not been confirm- 
ed by long habit ; as the hiccough, or an ague-fit, which are 
frequently curable by furprife. A young lady, about eleven 
years old, had, for five days, a contraction of one mufcle in 
her fore-arm, and another in her arm, which occurred four 
or five times every minute ; the mufcles were feen to leap, but 
without bending the arm. To counteract this new morbid ha- 
bit an iffue was placed over the convulfed mufcle of her arm, 
and an adhefive platter, wrapped tight like a bandage over the 
whole fore-arm, by which the new motions were immediately 
deftroyed, but the means were continued fome weeks to pre- 
vent a return. 

9. If any circle of actions is diffevered, either by omiffion 
of fome of the links, as in fleep, or by infertion of other links, 
as in furprife, new catenations take place in a greater or lefs de- 
gree. The lad link of the broken chain of actions becomes 
connected with the new motion which has broken it, or with 
that which was neareft the link omitted ; and thefe new cate- 
nations proceed inftead of the old ones. Hence the periodic re- 
turns of ague-fits, and the chimeras of our dreams. 

10. If a train of actions is diflevered, much effort of volition- 
or fenfation will prevent its being reftored. Thus, in the com- 
mon impediment of fpeech, when the affociation ot the motions 
of the mufcles of enunciation with the idea of the word to be 
fpoken is difordered, the great voluntary efforts, which diftort 
the countenance, prevent the rejoining of the broken affocia- 
tions. See No. II. 10. of this Section. It is thus likewife ob- 
fervable in fome inflammations of the bowels, the to© flrong ef- 
forts made by the mufcles to carry forwards the offending ma- 
terial fixes it.more firmly in its place, and prevents the cure. — 
So, in endeavouring to recall to our memory fome particular 
word of a fentence, if we exert ourfelves too ftrongly about it, 
^ve are lefs likely to regain it. 

11. Catenated 
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11. Catenated trains or tribes of action are cafier difievered 
than catenated circles of action. Hence id epileptic fits the iyn- 
chronous connected tribes of action, which keep the body 
erect, are diiTevered, but the circle of vital motions continues 
undifturbed. 

12. Sleep deflxoys the power/ of volition, and precludes the 
ftimuli of external objects, and thence di {fevers the trains, of 
which thefe are a part ; which confirms the other catenations, 
as thole of the vital mot'ons, fecretions, and abforptions ; and 
produces the new trains of ideas, which conftitute our dreams. 

II. i. All the preceding circumftances of the catenations 
of animal motions, will be more clearly underftood by the fol- 
lowing example of a perfon learning muhc ; and when we re- 
coiled! the variety of mechanic arts, which are performed by 
afTociated trains of muicular actions, catenated with the effects 
they produce, as in knitting, netting, weaving; and the greater 
variety of afTociated trains of ideas caufed, or catenated by vo- 
litions, or fenfations, as in our hourly modes of reafoning, or 
imagining, or recollecting, we fhall gain fome idea of the innu- 
merable catenated trains and circles of action, which form the! 
tenor of our lives, and which began, and will only ceafe en- 
tirely with them. 

2. When a young lady begins to learn mufic, fhe voluntarily 
applies herieif to the characters of her mufic-book, and by ma- 
ny repetitions endeavours to catenate them with the proportions 
of found, of which they are iymbols. The ideas excited by the 
mufical characters are flowiy connected with the keys of the 
harpfichord, and much effort is neceflary to produce every note 
with the proper fin er, and in its due place and time; till at 
length a train of voluntary exertions becomes ca.enated with 
certain irritations. As the various notes, by frequent repetitions, 
become connected in the order in which they are produced, a 
new catenation of fenfitive exertions becomes mixed with the 
voluntary ones above defcribed ; and not only the mufical fym- 
bo!s of crotchets and quavers, but the auditory notes and tones, 
at the fame time, become fo many fucceffive or iynchronous 
links in this circle of catenated adtions. 

At length the motions of her fingers become catenated with 
the mufical characters ; and thefe no fooner flrike the eye than 
the finger preffes down the key without any voluntary atten- 
tion between them : the activity of the hand being connected 
with the irritation of the figure, or place ot the mufical fymbol 
on tiie retina; till at length, by frequent repetitions of the' fame 
tune, the movements of her fingers in playing, and the.mufcles 
of the Larynx in flinging, become ailbciated with each other, and 

form 
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form part of rhofe intricate train: and circles of catenated mo- 
tions, according with the fecond article of the preceding propo- 
rtions in No. 1. of this Se&ion. 

3. ISefides the facility, which, by habit, attends the execution of 
this mufical perfomance, a curious circumfhmce occurs, which, 
is, that when our voung muiician has began a tune, fhe finds 
herfelf inclined to continue it, and that even when fhe is care- 
lefsly finging alone, without attending to herown fong, accord- 
ing with the third preceding article. 

4. At the fame time that our young performer continues to 
play with great exadtnefs this accuftomed tune, fhe can bend 
her mind, and that intenfely, on fome other object, according 
with the fourth article of the preceding proportions. 

The manufcript copy of this work was lent to many of 
my friends, at different times, for the purpofe of gaining their 
opinions and criticifms on many parts of it, and I found the 
following anecdote written with a pencil oppofite to this page, 
but am not certain by whom: " I remember feeing the pretty 
young adtrefs, who fucccedcd Mrs. Arne in the performance 
of the celebrated Padlock, rehearfe the mufical parts at her 
harptichord, under the eye of her matter, with great tafte and 
accuracy, though I obferved her countenance full of emotion, 
which I could not account for ; at laft fhe fuddenly burft into 
tears ; for fhe had all this time been eyeing a beloved Canary 
bird luffering great agonies, which at that inftant fell deal 
from its perch. ' 

5. At the fame time many other catenated circles of adlion 
are going on in the perfon of our fair mufician, as well as the 
motions of her fingers, fuch as the vital motions, refpiration, 
the movements of her eyes and eyelids, and of the intricate 
mufcles of vocaliry, according with the fifth preceding article. 

6. If by any ftrong impreflion on the mind of our fair mu- 
fician, (he mould be interrupted for a very inconfiderable tune, 
fhe can ftill continue her performance, according to the fixth 
article. 

7. If, however, this interruption be greater, though the chain 
of actions be not diffevered, it proceeds confufedly, and our 
young performer continues indeed to play, but in a hurry, with- 
out accuracy and elegance, till fhe begins the tune again, ac- 
cording to the feventh of the preceding articles. 

8. But if this interruption be ftill greater, the circle of ac- 
tions becomes entirely diffevered, and fhe finds herfelf imme- 
diately under the nece'flity to begin over again to recover the 
loft: catenation, according to the eighth preceding article. 

9. Or, in trying to recover it, Ihe will ling fome diffonant 

U . r^otes, 
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notes, or ftrike fome improper keys, according to the ninth 
preceding article. 

10. Avery remarkable thing attends this breach of catena- 
tion: if the performer has forgotten fome word of her fong, the 
more energy of mind fhc ufes about it, the more diftant is (lie 
from regaining it;, and artfully employs her mind, in part, on 
fome other object, or endeavours to dull its perceptions, con- 
tinuing to repeat, as it were inconfeioufly, the former part of 
the fong, that fhe remembers, in hopes to regain the loft con- 
nection. 

For if the activity of the mind itfelf be more energetic, or 
takes its attention more, than the connecting word, which is 
wanted, it will not perceive the (lighter link of this loft word ^ 
as who liftens to a ieeble found, muft be very filent and motion- 
lefs ; fo that in this cafe the very vigour of the mind itfelf feems- 
to prevent it from regaining the loft catenation, as well as the 
too" great exertion in endeavouring to regain it, according to 
the tenth preceding article. 

We frequently experience, when we are doubtful about the 
Spelling of a word, that the greater voluntary exertion we ufe, 
that is, the more intenfely we think about it, the further are we 
from regaining the loft affociation between the letters of it, but 
which readily recurs when we have become carelefs about it. 
In the fame manner, after having for an hour laboured to recol- 
lect the name of fome abfent perfon, it fhall feem, particularly 
after fleep, to come into the mind as it were fpontaneoufly ; that 
is, the word we are in fearchof, was joined to the preceding one 
by affociation ; this affociation being diffevered, we endeavour 
to recover it by volition ; this very action of the mind ftrikes 
our attention more than the faint link of affociation, and we 
find it impoffible, by this means, to retrieve the loft word. After 
fleep, when volition is entirely fufpended, the mind becomes 
capable of perceiving the fainter link of affociation, and ther 
word is regained. 

On this ciicumftance depends the impediment of fpeech be- 
fore mentioned ;. the firft fyllable of a word is caufable by voli- 
tion, but the remainder of it is, in common conversion, intro- 
duced by its affociations with this firft fyllable, acquired by long 
habit. Hence, when the mind of the ftammcrer is vehemently 
employed on fome idea or ambition of fhining, or fear of not 
iucceeding, the affociations of the motions of the mufcles of ar- 
ticulation with each other become diffevered by this greater ex- 
ertion, and he endeavours, in vain, by voluntary efforts, to rejoin 
the broken affociation. For this purpofe he continues to repeat 
the firft fyllable, which is caufable by volition, and ftrivos in vain, 

by 
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fcy various diftortions of countenance, to produce the next links 
which are fubjedt to affociation. See Clafs IV. 3. I.I. 

1 1 . After our accomplifhcd mufician has acquired great va- 
riety of tunes and fongs, fo that fome of them begin to ceafe to 
be eafily recollected, (he finds progreflive trains of mulical notes 
more frequently forgotten than thofe which are compofed of 
reiterated circles, according with the eleventh preceding article. 

12. To fininh our example with the preceding articles, we 
muft at length fuppofe, that our fair performer falls afleep over 
her harpfichord ; and thus, by the fufpenfion of volition, and 
the excluiion of external ftimuli, fhe diffevcrs the trains and 
circles of her mufical exertions. 

III. 1. Many of thefe circumftances of catenations of mo- 
tions receive an eafy explanation from the four following con- 
fequenccs to the feventh law of animal caufation in Sect. IV. 
Thefe are, fvrft, that thofe fucceflions or combinations of ani- 
mal motions, whether they were united by caufation, affocia- 
tion, or catenation, which have been moft frequently repeated, 
acquire the ftrongeft connection. Secondly, that of thefe, thofe 
which have been lefs frequently mixed with other trains or tribes 
of motion, have. the ftrongeft connection. Thirdly, that of 
thefe, thofe which were firft formed, have the ftrongeft con- 
nection. Fourthly, that if an animal motion be excited by 
more than one caufation, affociation, or catenation, at the 
fame time, it will be -performed with greater energy. 

2. Hence alfo we underftand why the catenations of irri- 
tative motions are more itrongly connected than thofe of 
the other claffes, where the quantity of unmixed repetition 
has been equal; becaufe they were firft formed. Such are 
thofe of the fecerning and abforbent fyftems of veffels, where 
the action of the gland produces a fluid, which ftimulatcs the 
mouths of its correfpondent abforbents. The affociated mo- 
tions feem to be the next moft ftrongly united, from their fre- 
quent repetition ; and where both thefe circumftances unite, 
as in the vital motions, their catenations are indiffoluble, but 
by the deftruction of the animal. 

3. Where anew link has been introduced into a circle of 
actions by fome accidental defect of ftimulus ; if that defect of 
ftimulus be repeated at the fame part of the circle a fecond or a 
third time, the defective motions thus produced, both by the re- 
peated defect of ftimulus and by their catenation with the parts 
©f the circle of actions, will be performed with lefs and lefs ener- 
gy. Thus if any perfon i«. expefed to cold at a certain hour to- 
day, fo long as to render fome part of the fyftem for a time tor- 
£ id, and is again expofed to it at the fame hour to-morrow, and 
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the next day, he will be more and more affected by it, till 
at length a cold fit of fever is completely formed, as happens at 
the beginning of many of thole levers which are called nervous 
or low fevers; where the patient has flight periodical fhiver- 
ings and palenefs for many days before the febrile paroxyfinis 
completely formed. 

4. On the contiary, if the expofure to cold be for fo fhort 
a time as not to induce any considerable degree of torpor or 

. quiefcence, and is repeated daily as above-mentioned, it lofcs it$ 
effect more and more at every repetition, till the conffitution 
can bear it without inconvenience, or indeed without being 
confcicusof it; as in walking into cold air in irofty weather. 
The fame rule is applicable to increafed ftimulus, as of heat, 
or of vinous fpirit, within certain limits, as is applied in the 
two lafl paragraphs to Deficient Stimulus, as is further ex- 
plained in Sect. XXXVI. on the Periods of Diteaies. 

5. Where irritation coincides with fenfation to produce 
the fame catenations 'of motion, as in inflammatory fevers, 
they are excited witii ftiil greater energy than by the irrita- 
tion alone. So, when children expect to be tickled in play, 
by a feather lightly pafTed over the lips, or by gently vellicat- 
ing the foles of their feet, laughter is moft vehemently excit- 
ed; though they can lTimulate thefe parts with their own fin- 
gers unmoved. Here the pleafureable idea of playf ulnefs coin- 
cides with the vellicatioii; and there is no voluntary exertion 
nfed to diminifh the fenfation, as there would' be if a child 
ihould endeavour to tickle himfelf. SeeSedt. XXXIV. 1. 4J 

6. And, laftly, the motions excited by the junction of vo- 
luntary exertion with irritation, are performed with more ener- 
gy than thofe by irritation fmgly; as when we liften to fmall 
noifes, as to the ticking of a watch in the night, we perceive 
the moft weak founds, that are at other times unheeded. So, 
when we attend to the irritative ideas of found in our ears, 
which are generally not attended to, we can hear them ; and 
can fee thefpectra of objects, which remain in the eye, when- 
ever we pleafe to exert our voluntary power in aid of thofe 
weak 'actions of the retina, or of the auditory nerve. 

7. The temporary catenations of ideas, which are caufed 
by the fenfations of pleafure or pain, are eafily diffevered either 
by irritations* as when a fudden noife difturbs a day-dream ; or 
by the power of volition, as when we awake from fleep. Hence, 
in our waking hours, whenever an idea occurs, which is in- 
congruous to our former experience, we inftantly diffever the 
train of imagination by the power of volition, and compare 
the incongruous idea with our previous knowledge of nature, 
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and reject, it. This operation of die mind has not yet acquir- 
ed a fpecific name, though it is exerted every minute of our 
Waking hours ; unlefs it maybe termed intuitive ana- 
logy. It is an act of reafoning, of which we are unconfei- 
ous, except from its effects in preferving the congruity of our 
ideas, and bears the fame relation to the fenforial power of vo- 
lition, that irritative ideas, of which we are inconfeious, except 
by their effects, do to die fenforial power of irritation ; as th-e 
former is produced by volition without our attention to it, and 
the latter by irritation without our attention to them. 

If, on the other hand, a train of imagination or of voluntary 
ideas are excited with great energy, and parting on with great 
vivacity, and become diffevered by fome violent ftimulus, as the 
difcharge of a piftolnear one's ear, another circumftance takes 
place, which is termed surprise ; which, by exciting violent 
irritation, and violent lenfation, employs, for a time, the whole 
fenforial energy, and thus difTevers the pafTing ttains of ideas, 
before the power of volition has time to compare them with the 
uiual phenomena of nature. ' In this cafe fear is generally the 
companion of furprife, and adds to our embarralTment, as every 
one experiences, in fome degree, when he hears a noife in the 
dark, which he cannot inftantly account for. This catenation 
of fear, with furprife, is owing to our perpetual experience of 
injuries from external bodies in motion, unlefs we are upon our 
guard againft them. See Sect. XVIII. 17. and XIX. 2. 

Many other examples of the catenations of animal motions 
are explained in Sect. XXXVI. on the Periods of Difeafes. 



SECT. XVIII. 

OF SLEEP. 



I. Volition Is fufpended In Jleep. 2. Sen fat Ion continues. 
Dreams prevent delirium and Inflammation. 3. Night- 
mare. 4. Ceafelefs fow of ideas in dreams. 5. We feent 
to receive them by the fenfes. Optic nerve perfectly fen- 
fible infleep. Eyes lefs dazzled after dreaming of vifiblc 
objefts. 6. Reverie, belief. J. How we dlfllngulfJi Ideas 
from perceptions. 8. Variety of fcenery In dreams, excel- 
lence of the fenfe of vlflon. 9. Novelty of combination 
in dreams. 10. Dljllnttnefs of Imagery In dreams. 11. 
Rapidity cf tranfafiion in dreams. 12. Of meafurlng 
time. Of dramatic time and place. Why a dull play In- 
duces Jleep, and an Interefling one reverie. 13. Confciouf- 
nefs of our exl/ience and identity in dreams. 14. How 

we 
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ive awake fometimes fid denly, fomctimcs frequently, ig. 
Irritative motions continue in Jleep ; internal irritations 
are fucceeded by fenfation. SenjibiUty increafes during 
Jlcep, and irritability. Morning dreams. Why epilepfes 
occur in Jleep. Ecfiacy of children. Cafe of convulsions 
in flap. Cramp, why painful. Afthma. Morning \fweats. 
Increafe of heat. Increafe of urine in Jleep. Why mort 
liable to take cold in flcep. Catarrh from thin night-caps. 
Why we feel chilly at the approach of Jleep, and at wak- 
ing in the open air. ,16. Why the gout commences in Jleep. 
Secretions are more copious in Jleep; young animals and 
plants grow more in feep. 17. Inconjijlency of dreams. 
Jlbfence of furprife in dreams. 1 8. M^hy we forget fame 
dreams and not others. 19. Sleep-talkers awake with, 
furprife. 20. Remote caufes of Jleep. Atmofphere with 
lefs oxygene. CompreJJiou of the brain in fpina bifida. 
By whirling on an horizontal wheel. By cold. 21. Defi- 
nition of jleep. 

1. THERE arc four fituations of our fyftem, which, in 
their moderate degrees, are not ufually termed difeafes, and yet 
abound with many very curious and inftxu&ive phenomena ; 
theie are fleep, reverie, vertigo, drunkennefs. Thefe we fhall 
previoufly conlider, before we ftcp forwards to develope the 
caufes and cures of difeafes with the modes of the operation of 
medicines. 

As all thofe -trains and tribes of animal motion, which are 
fubjedted to volition, were the laft that were caufed, their 
connection is weaker than that of the other claffes ; and there 
is a peculiar circumftance attending this caufation, which is, 
that it is entirely fufpended during fleep ; whilffc the other claf- 
fes of motion, which are more immediately necefTary to life, 
as thofe caufed by internal flimuli, for inftance, the pulfa- 
tions of the heart and arteries, or thofe catenated with plea- 
fureable fenfation, as the powers of digeftion, continue to 
ftrengthen their habits without interruption. Thus, though 
man, in his fleeping ftate, is a much lefs perfect animal than 
in his waking hours ; and though he confumes more than one 
third of his life in this his irrational iituation ; yet is the wifdom 
of the Author of nature manifeft, even in this feeming imper- 
fection of his woi k ! 

The truth of this afTertion, with refpe£t to the large mufcles 
of the body, which are concerned in locomotion, is evi- 
dent ; as no one in perfe£t fanity walks about in his fleep, or 
performs any domeftic offices ; and in refpect to the mind, we 

never 
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never exercife our reafon or recollection in dreams ; we may 
fometimes feem diftradted between contending paffions, but 
we never compare their objects, or deliberate about the ac- 
quifition of thofe objects, if our fleep is perfect. And though, 
many fynchronous tribes, or fucceflive trains of ideas, inay re- 
prefent die houfes or walks which have real exiftence, yet are 
they here introduced by their connection with our fenfations, 
and are in truth ideas of imagination, not of recollection. 

2. For our fenfations of pleafuie and pain are experienced 
with great vivacity in our dreams ; and hence, all that motley 
group of ideas, which are caufed by them, called the ideas of 
imagination, with their various affociated trains, are in a very 
vivid manner acted over in the fenforiym; and thefe fome- 
times call into action the larger mufcles) which have been 
much affociated with them -, as appears from the muttering 
fentences which fome people utter in their dreams, and from 
die obfcure barking of fleeping dogs, and the motions of their 
feet and noftrils. 

This perpetual flow of the trains of ideas which conftitute 
our dreams, and which are caufed by painful or pleafureable 
fenfations, might, at firft view, be conceived to be an ufelefs ex- 
penditure of fenforial power. But it has been fhewn, that thofe 
motions which are perpetually excited, as thofe of the arterial 
"fyftem by the ftimulus of the blood, are attended by a great ac- 
cumulation of fenforial power, after they have been lor a time 
fufpended ; as the hot-fit of fever is the confequence of the cold- 
one. Now, as thefe trains of ideas, caufed by fenfation, are 
perpetually excited during our waking hours, if they were to be 
fufpended in fleep like die voluntary motions, (which are exerted 
only by intervals during our waking hours) an accumulation of 
fenforial power would follow ; and on our awaking, a delirium 
would fupervene ; fince thefe ideas, caufed by fenfation, would 
be produced with fuch energy, that we fhould mi flake the trains 
of imagination for ideas excited by irritation ; as perpetually 
happens to people debilitated by fevers on their firft awaking ; 
for in thefe fevers with debility, the general quantity of irritation 
being diminifhed, that of fenfation is increafed. In like manner, 
if the actions of the ftomach, inteftines, and various glands, 
which are, perhaps, in part at leaft, caufed by or catenated with 
agreeable fenfation, and which perpetually exift during our 
waking hours, were, like the voluntarv motions, fufpended in 
our fleep, the great accumulation of fenlorial power which 
would neceffarily follow, would be liable to excite inflamma- 
tion in them. 

3. When, by our continued pofiure in fleep, fome uBeafy 
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fenfations are produced, we either gradually awake by the ex- 
ertion of volition, or the mufcles, connected by habit with fuch 
ienfa ions, alter the pofnion of" the body: but where the fleep is 
uncommonly profound, and thofe uneafy fenfations great, the 
diieafe called the incubus, or nightmare, is produced. Here the 
defire of moving the body is painfully exerted, but the power 
of moving it, or volition, is incapable of action, till we awake. 
Many lefs difagreeable ftruggles in our dreams, as when we 
wifh in vain to fly from terrifying objects, conftitute a flightcr 
degree of this diieafe. In awakening from the nightmare, I 
have more than once obferved, that there was no diforder in 
my pulfe; nor do I believe the refpiration is laborious, as fom® 
have affirmed. It occurs to people whofe fleep is too pro- 
found, and fome difagreeable fenfation exiffs, which, at other 
times would have awakened them, and have thence prevented 
the difeafe of nightmare; as after great fatigue or hunger, with 
too large a fupper ancT wine, which occafion our fleep to be 
uncommonly profound. See No. 14, of this Section. 

4. As the larger mufcles of the body are much more fre- 
quently excited by volition than by fenfation, they are but 
ieldom brought into action in our fleep : but the ideas of the 
mind are, by habit, much more frequently connected with fen- 
fation than with volition ; and hence the ceafelefs flow of our 
ideas in dreams. Every one's experience will teach him this 
truth, for we all .daily exert much voluntary mufcular motion ; 
but few of maftikind can bear the fatigue of much voluntary 
thinking. 

o 

5. A very curious circumftance attending thefe our fleeping 
imaginations is, that we ieem to receive them by the fenfes. 
The mufcles, which are fubfervient to the external organs of 
fenfe, are connected with volition, and ceafe to act in fleep ; 
hence the eyelids are clofed, and the tympanum of the ear re- 
laxed ; and it is probable a limilarity of voluntary exertion may 
be neceffary for the perceptions of the other nerves of fenfe; 
for it is obferved, that the papillae of the tongue can be feen to 
become erected when we attempt to tafce any thing extremely 
grateful. (Hewfon Exper. Enquir. V. 2. 186. Albini Annot. - 
Acad. L. i. c. 15.) Add to this, that the immediate organs of 
fenfe have no objects to excite them in the darknefs and filence 
of the night; but their nerves of fenfe neverthelefs continue to 
poflefs their perfect activity, fubfervient to all their numerous 
fenlitive connections. This vivacity of our nerves of fenfe 
during the time of fleep, is evinced by a circumftance, which 
almolt every one muft, at fome time or other, have experienced; 
that is, if we fleep in the day-light, and endeavour to fee fome 

object 
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object in our dream, the light is exceedingly painful to our 
eyes ; and, after repeated druggies, we lament in our fleep, 
that we cannot fee it. In this cafe I apprehend the eyelid is 
in fome degree opened by the vehemence of our fenfations ; 
and the iris being dilated, the optic nerve (hews as great, or 
greater fenfibility than in our waking hours. See No. 15. of 
this Section. 

When we are forcibly waked at midnight from profound 
fleep, our eyes are much dazzled with the light of the candle for 
a minute or two;, after there has been fufficient time allowed for 
the contraction of the iris ; which is owing to the accumulation 
of fenforial power in the organ of vifion during its ftate of lefs 
activity. But when we have dreamt much of vifible objects, 
this accumulation of fenforial power in the organ of vifion is 
lefTened or prevented, and we awake in the morning without 
being dazzled with the light, after the iris has had time to con- 
tract itfelf. This is a matter of great curiolity, and may be thus 
tried by any one in the day-light. Ciofe your eyes, and cover' 
them with your hat; think for a minute on a tune which you 
are accuflomed to, and endeavour to ling it with as little activity 
of mind as poflible. Suddenly uncover and open your eyes, and 
in one fecond of time the iris will contract itfelf, but you will 
perceive the day more luminous for feveral feconds, owing to 
the accumulation of fenforial power in the optic nerve.^ 

Then again clofe and cover your eyes, and think intenfely 
on a cube of ivory two inches diameter, attending flrft to the 
north and fouth fides of it, and then to the other four fides of it ; 
then get a clear image in your mind's eye of all the fides of the 
fame cube, coloured red, and then of it coloured green, an^ then 
of it coloured blue ; laftly, open your eyes as in the former ex- 
periment, and after the hi ft fecond of time allowed for the con- 
traction of the iris, you will not perceive any increafe of the 
light of the day, or dazzling ; becaufe now there is no accumu- 
lation of fenforial power in the optic nerve, that having been 
expended by its action in thinking over vifible objects. 

This experiment is not eafy to be made at firft, but by a few 
patient trials the fact appears very certain, and fhews clearly, 
that our ideas of imagination are repetitions of the motions of 
the nerve, which were originally occahoned by the ftimuiusof 
external bodies; becaufe they "equally expend the fenforial 
power in the organ of fenfe. See Se&. II 1 . 4. which is analogous 
to our being as much fatigued by thinking as by labour. 

6. Nor is it in our dreams alone, but even in our waking 
reveries, and in great efforts of invention ; fo great is the vi- 
vacity of our ideas, that we do not, for a time, diltinguifh 

X them 



148'' OF SLEEP! Sect. XVIII. 7, 3 

them from the real prefence of fubftantial objects ; though the 
external organs of fenfe are open, and furrounded with their 
nfual ftimuli. Thus, whilft 1 am thinking over the beautiful 
valley, through which I yefterday travelled, I do not perceive 
the furniture of my room: and there are fome, whofc waking 
imaginations are fo apt to run into perfect reverie, that in their 
common attention to a favourite idea, they do not hear the 
Voice of the companion, who accofts them, unleis it is re- 
peated with unufual energy. 

This perpetual miftake in dreams and reveries, where our 
ideas of imagination are attended with a belief of the prefence 
of external objects, evinces, beyond a doubt, that all our ideas 
are repetitions of the motions of the nerves of fenfe, by which 
they were acquired ; and that this belief is not, as fome late 
philofophers contend, an inftinct neceffarily cennedted only 
with our perceptions. 

7. A curious queftion demands our attention in this place ; 
as we do not diftinguifh in our dreams and reveries between 
our perceptions of external objects, and our ideas of them in 
their abfence, how do we diftinguifh them at any time? In a 
dream, if the fweetnefs of fugar occurs to my imagination, the 
whitenefsandhardnefsof it, which were ideas ufuallyconnedled 
with the fweetnefs, immediately follow in the train ; and I be- 
lieve a material lump of fugar prefent before my fenfes : but in 
my waking hours, if the fweetnefs occurs to my imagination, 
the ftimulus ol the table to my hand, or of the window to my 
eye, prevents the other ideas of the hardnefs and whitenefs of 
the fugar from fuccecdiug ; and hence 1 perceiv© the fallacy, and 
difbelieve the exiftence of objects correspondent to thofe' ideas 
whole tribes or trains are broken by the ftimulus of other ob- 
jects. And further, in our waking hours we frequently exert 
our volition in comparing prefent appearances with fuch as we 
have uiually obferved; and thus correcT: the errors of one fenfe 
by our general knowledgeof nature by intuitive analogy. See 
Sect. XVII. 3. 7. Whereas in dreams the power of volition 
is lufpeaded, we can recollect and compare our prefent ideas 
with none of our acquired knowledge, and are hence incapable 
of obferving any ablurditics in them. 

By this criterion we diftinguifh our waking from our fleep- 
ing hours ; we can voluntarily recoiled! our fleeping ideas, when 
we are awake, and compare them with our waking ones ; but 
we cannot in our fleep voluntarily recoiled! our waking ideas 
at all. 

8. The vaft variety of fcenery, novelty of combination, 
and diftinctmsis of imagery, arc other curious circumftances 
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of our fleeping imaginations. The variety of fcenery feems 
to arife from the fuperior activity and excellence of our fenfe 
of vifion ; which, in an inftant, unfolas to the mind extenfive 
fields of pleafureable ideas, while the other fenfes collect their 
.objects flovvlv, and with little combination ; add to this, that 
the ideas, which this organ prcfents us with, are more fre- 
quently connected with our fenfation than thofe of any other. 

9. The great novelty of combination is owing to another 
.circumftance ; the trains of ideas, which are carried on in our 

waking thoughts, are, in our dreams, diflevered in a thoufand 
.places, by the fufpenfioii of volition, and the abfence of irri- 
tative ideas, and are hence perpetually falling into new cate- 
nations, as explained in Sect. XVI. i. 9. For the power of 
volition is perpetually exerted during our waking hours, in 
comparing our parting trains of ideas with our acquired know- 
lcdgc*of nature, and thus forms many intermediate links in their 
catenation. And the irritative ideas excited by the ftimulus of 
the objects, with which, we are funounded, are every moment 
intruded upon us, and form other links of our unceafing ca- 
tenations of ideas. 

10. The abfence of the hamuli of external bodies, and of 
volition, in our dreams, renders the organs of fenfe liable to be 
more ftrongly affected by the powers of fenfation, and of af- 
fociation. For our delires or averfions, or the obtrufions of 
Surrounding bodies, diffever thefenfitive and aflbci ate tribes of 

ideas in our waking hours, by introducing thofe of irritation 
and volition amongft them. Hence proceeds the fuperior dif- 
.tinctnefs of plcafureable or painful imagery in our fleep : for 
we recal the figure and the features of a long loft: friend, whom 
we loved, in our dreams, with much more accuracy and vi- 
vacity than in our waking thoughts. This circumftance con- 
tributes to prove, that our ideas of imagination are reiterations 
of thofe motions of our organs of fenfe, which were excited 
■by external objects; becaufe, while we are expofed to the fh- 
muli of prefent objects, our ideas of abfent objects cannot be 
fo distinctly formed. 

11. The rapidity of the fucceffion of transactions in our 
dreams is almoft inconceivable ; infomuch, that when we are 
accidentally awakened by the jarring of a door which is open- 
ed into our bed-chamber, we iometimes dream a whole hiftory 
of thieves or tire in the very inftant of awaking. 

During the fufpenfion of volition we cannot compare our 
other ideas with thofe of the parts of time in which they exift; 
that is, we cannot compare the imaginary fcene, which is be- 
fore us, with thofe changes of it which precede or follow it; 
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becaufe this act of comparing requires recollection or voluntary 
exertion: whereas, in our waking hours, we are perpetually 
making this companion, and by that means our waking ideas, 
are kept confident with each other by intuitive analogy; but 
tins companion retards the fiicceffion of them, by occasioning 
their repetition. Add to this, that the tranfactions of our dreams 
confift chiefly of vifible ideas, and that a whole hiftory of 
thieves and fire may be belield in an inftant of time, like the 
figures in a picture. 

12. From this incapacity of attending to the parts of time in 
our dreams, arifes our ignorance of the length of the night; 
which, but from our conftant experience to the contrary, we 
Should conclude was but a few minutes when our fleep is per- 
fect. The fame happens in our reveries : thus, when we are 
poffefled with vehement joy, grief, or anger, time appears fhort, 
for we exert no volition to compare the preient fcenery with 
the pa ft or future ; but when we are compelled to perform thofe 
exercifes of mind or body, which are unmixed with paflion, as 
in travelling over a dreary country, time appears long; for our 
delire to finifh our journey occafions us more frequently to 
compare our prefent Situation with the parts of time or place 
which are before and behind us. 

So, when we are enveloped in deep contemplation of any 
kind, or in reverie, as in reading a very interefting play or ro- 
mance, we meaiure time very inaccurately; and hence, if a 
play greatly affects our paffions, the ablurdity of pafling over 
many days or years, and of perpetual changes of place, are not 
perceived by the audience, as is experienced by every one who 
reads or fees fome plays of the immortal Shakefpeare; but it 
is neceftary forinferior authors to obferve thofe rules of the 
wtOanw'and w^^inculcated by Ariftotle, becaufe their works do 
not intereft the paffions fufficiently to produce complete reverie. 

Thofe works, however, whether a romance, or a fermon, 
which do not intereft us fo much as to induce reverie, may, 
neverthekfs, incline us to fleep. For thofe pleafureable ideas, 
which are prefented to us, and are too gentle to excite laugh- 
ter, (which is attended with interrupted voluntary exertions, 
as explained Sect. XXXIV. i. 4.) and which are not accom- 
panied with any other emotion, which ufually excites fome vo- 
voluntary exertion, as anger, or fear, are liable to produce 
fleep ; which confifts in a fufpenfion of all voluntary power. 
But if the ideas thus prefented to us, and intereft our atten- 
tion, are accompanied with fo much pleafureable or painful 
fenfation as ro excite our voluntary exertion at the fame time, 
reverie is the confequence. Hence, an interefting play pro- 
. J? duces 
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duces reverie, a tedious one produces fleep : in the latter wc 
become exhauftcd by attention, and are not excited to any 
voluntary exertion, and therefore fleep ; in the former we are 
excited by fome emotion, which prevents, by its pain, the fuf- 
penfion of volition, and in as much as it interefts us, induces 
reverie, as explained in the next Section. 

But when our fleep is imperfect, as when we have deter- 
mined to rife in half an hour, time appears longer to us than in 
moft other fituations. Here our folicitude not to overfleep the 
determined time, induces us, in tins imperfect fleep, to compare 
the quick changes of imagined fcenery with the parts of time or 
place they would have taken up, had they real exiftence ; and 
that more frequently than in our waking hours ; and hence the 
time appears longer to us: and 1 make no doubt but the per- 
mitted time appears long to a man going to the gallows, as the 
fear of its quick lapfe will make him think frequently about it. 

13. As we gain our knowledge of time by comparing the 
prefent fcenery with the pair, and future, and of place by com- 
paring the fituations of objects with' each other; fo we gain our 
idea of confeioufnefs by comparing ourfelves with the fcenery 
around us ; and of identity by comparing our prefent confeiouf- 
nefs with our paft confeioufnefs : as we never think of time or 
place, but when we make the companions above mentioned ; fo 
we never think of confeioufnefs, but when we compare our own 
exigence with that of other objecls ; nor of identity, but when 
we compare our prefent and our paft confeioufnefs. Hence the 
confeioufnefs of our own exiftence, and of our identity, is owing 
to a voluntary exertion of our minds : and on that account, in 
our complete dreams we neither meafure time, are furprifed at 
the fudden changes of place, nor attend to our own exiftence or 
identity, becaufe our power of volition is fufpended. But all 
thefe circumftances are more or lefs obfervable in our incom- 
plete ones; for then we attend a little to the lapfe of time and 
the changes of place, and to our own exiftence, and even to our 
identity of perfon ; for a lady feldom dreams that fhe is a foldier ; 
nor a man, that he is brought to bed. 

14. As long as our fenfations only excite their fenfual mo- 
tions, or ideas, our fleep continues found ; but as foon as they 
exite defires or averfions, our fleep becomes imperfect; and 
when that defire or averfion is fo ftrong as to produce volun- 
tary motions, we begin to awake ; the larger mufcles of the 
bodv are brought into action, to remove that irritation or fen- 
fation, which a continued pofture has caufed ; we ftretch our 
limbs, dvA yawn, and our fleep is thus broken by the accumu- 
lation of voluntary power. 

Sometimes 
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Sometimes it happens, that the acl of waking is fuddenly 
produced, and this fbon after the commencement of fleep ; 
which is occasioned hy feme fenfation fo difagreeable, as in- 
fbntaneoufly to excite the power of volition ; and a temporary 
adtion of all the voluntary motions fuddenly fucceeds, ar. .! \vc 
ftart awake. This is fomecimes accompanied with loud noife 
in the ears, and with fome degree of fear; and when it is in 
great excels, fo as to produce continued. con vulfxve motions or 
thofc raufeks, which are generally fubferviejrit to volition, it 
becomes cpilepfy ; the fits of which, in fome patients, generally 
commence during fleep. This differs from the nightmare, de- 
scribed in No. 3. of this Section, becaufe in that the difogree- 
able fenfation is not fo great as to excite the power of volition 
iiitoaclion ; for us foon as that happens, the diieafe ceai 

Another circumfiance, which lometimes awakes people loon 
after the commencement of their fleep, is where the voluntary 
power is already fo great in quantity, as almoft to prevent them 
frQm falling aflcep, and then a little accumulation of it foon 
again awakens them; this happens in cafes of infanity, or 
where the mind has been lately much agitated by fear or anger. 
There is another circumfhnce in which fleep is iikcwiie of 
fhort duration, which arifes from great debility, as after great 
over-fatigue, and in fome fevers, where the Strength of the pa- 
tient is greatly diminished; as in thefe cafes the pulfe inter- 
mits or flutters, and the refpiration is previoufly afr'e&ed, it 
feeras to originate from the want of fome voluntary efforts to 
facilitate refpiration, as when we arc awake ; and is further 
treated of in vol. ii. Oafs i. 2. 1, 2. on the Difeafes of the 
Voluntary Power. Art. Somnus interruptus. 

15. We come now to thofe motions which depend on irrita- 
tion. The motions cf the arterial and glandular fyf terns continue 
in our deep, proceeding flower indeed, but ftr.onger and more 
uniformly, than in our waking hours, when they are incom- 
moded by external ftimuli, or by the movements of volition; the 
motions of the inufcles fubfervient to refpiration continue to be 
ftimulated into action ; and the other internal fenfes of hunger, 
third, and Laft, are not only occafionally excited in our fleep, but 
their irritative motions are fucceeded by their ufual fenfations, 
and make a part of the farrago of our dreams. Thefe fenfations 
of the want of air, of hunger, thirft, and luft, in our dreams, 
contribute to prove, that the nerves of the external fenfes are 
alfo alive and excitable in our fleep ; but as the ftimuli of exter- 
nal objecls arc either excluded from them by the darknefs and 
filencc of the night, or their accefs to diem is prevented by the 
lufpenlicn of volition, thefe nerves of fenfe fall more readily into 

their 
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their connections with fenfation and with affociation; becaufe 
much fenforial power, which, during the day, was expended in 
moving the external organs of fenfe in confequence of irritation 
from external ftimuii, or in confequence of volition, becomes 
now in fome degree accumulated, and renders the internal or 
immediate organs of fenfe more eafily excitable by the other 
fenforial powers. Thus, in refpect to the eye, the irritation 
from external ftimuii, and the power of volition during our wak- 
ing hours, elevate the eyelids, adapt the aperture of the iris to 
the quantity of light, the focus of the cryftalline humour, and 
the angle of the optic axifes to the diftance of the object; alL 
which perpetual activity during the day expends much fenforial 
power, which is faved during our ileep. 

Hence it appears, that not only thofe parts of the fyftent 
which are always excited by internal ftimuii, as the ftomach, 
inteftinal canal, bile-duels, and the various glands, but the or- 
gans of fenfe alio, may be more violently excited into action by 
the irritation from internal ftimuii, or by fenfation, during our 
lleep, than in our waking hours; becaufe, during the fufpen- 
fton of volition, there is a greater quantity of the fpirit of ani- 
mation to be expended by the other fenforial powers. On this 
account our irritability to internal ftimuii, and our fenlibility 
to pain or pleafure, is not only greater in Deep, but increafes 
as our fieep is prolonged. Whence digeftion and fecretion are 
performed better in fieep than in our waking hours; and our 
dreams in the morning have greater variety and vivacity, as our 
fenlibility increafes, than at night when we firft lie down. And 
hence, epileptic ftts, which are always occaiioned by fome dil- 
agreeable fenfation, fo frequently attack thofe who are fubjedt 
to them, in their fleep ; becaufe, at this time, the fyftem is more, 
excitable try painful fenfation, in. confequence of internal fti- 
muii ; and the power of volition is then fuddeniy exerted to re- 
lieve this pain, as explained Seel:. XXXIV. 1. 4. 

There is a difeafe which frequently affects children in the 
cradle, which is termed ecftacy, and feems to conftft in certain 
exertions to relieve painful fenfation. in which the voluntary 
power is not fo far excited as totally to awaken them, and yet 
is fufticient to remove the difagreeahle fenfation which excites 
it ; in this cafe changing the pofture of the child frequently re- 
lieves it. 

f have at this time under my care an elegant young man-, ? 
about twenty-two years of age, who feldom fleeps more than 
an hour without experiencing a convulfion fit, which ceafes irk 
about half a minute without any fubfequcnt ftupor. Large 
dofes of opium only prevented tlie paroxyfms, fo long as they 
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prevented him from fleeping by the intoxication which they in- 
duced. Other medicines had no effect on him. He was g 
awaked every halt* hour for one night, but without good effedt, 
as he foon llept again, and the fit returned at about the fame pe- 
riods of time; for the accumulated fenforial power, which oc- 
cafioned the increafed fenfibility to pain, was net thus exhaufted. 
This cafe evinces, that the fenfibility of the fyftem to internal 
excitation increafea as our fleep is prolonged, till the pain thus 
occahoned produces voluntary exertion ; which, when it is in 
its ufual degree, only awakens us ; but when it is more violent, 
it occafions convulfions. 

The cramp in the calf of the leg is another kind of convulfion 
which generally commences in fleep, occaiioned by the conti- 
nual increafe of irritability from internal ftimuli, or of fenfibili- 
ty, during that ftate of our exigence. The cramp is a violent 
exertion to relieve pain, generally either of the fkin from cold, 
or of the bowels, as in fome diarrhoeas, or from the mufcies 
having been previoufly overftretched, as in walking up or down 
fteep hills. But in thefe convulfions of the mufcies which form 
the calf of the leg, the contraction is fo violent as to occafion 
another pain in confequence of their own too violent contrac- 
tion, as foon as the original pain which caufed the contraction 
is removed. And hence the cramp, or fpafm, of thefe mufcies 
is continued without intermiffion by this new pain, unlike the 
alternate convulfions and remiflions in epileptic fits. The reafon 
that the contraction of thefe mufcies of the calf of the leg is 
more violent during their convulfion than that of others, de- 
pends on the weaknefs of their antagonift mufcies ; for after 
thefe have been contracted in their ufual action, as at every 
itep in walking, they are again extended, not, as molt other 
mufcies are, by their antagonifts, but by the weight of the 
whole body on the balls of the toes ; and that weight applied 
to great mechanical advantage on the heel, that is, on the other 
end of the bone of the foot, which thus acts as a lever. 

Another difeafe, the periods of which generally commence 
during our fleep, is the afthma. Whatever may be the re- 
mote caufe of paroxyims of afthma, the immediate caufe of 
the convulfive refpiration, whether in the common afthma, or 
in what is termed the convulfive afthma, which are perhaps 
only different degrees of the fame difeafe, muft be owing to 
violent voluntary exertions to relieve pain, as in other con- 
vulfions ; and die increafe of irritability to internal ftimuli, or 
of fenfibility during fleep, muft occaiion them to commence 
it this time. 

Debilitated people, who have been unfortunately accuftomed 
• to 
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to great ingurgitation of fpirituouS potation, frequently part 
with a great quantity of water during the night, but with not 
more than uiual in the day-time. This is owing to a be- 
ginning torpor of the ablorbent fyftem, and precedes anafarca, 
which commences in the day, but is cured in the night by the 
increafe of the irritability of the ablorbent fyftem during fleep, 
which thus imbibes, from the cellular membrane, the fluids which 
had been accumulated there during the day ; though it is pof- 
iible the horizontal pofition of the body may contribute fome- 
thing to this purpofe, and alio the greater irritability of fome 
branches of the abforbent veiTeis, which open their mouths in 
the cells of the cellular membrane, than that o( ciier branches. 

As fooivas a perfon begins to fleep, the irritability and len- 
fibility of the fyftem begin to increafe, owing to the fufpenfton 
of volition and the exclufion ot external ftimi ;i. Hence ihe 
actions of the veflels, in obedience to internal ilimulation, be- 
come ftronger and more energetic, though Ids irequent in re- 
fpedl to number. And as many of the feci euor > are increafed, 
fo the heat of the fyftem is gradually increafed ■ and the extre n 1- 
ties of feeble people, which had been cold during the day, c- 
come warm. Towards morning many people become fo 
warm, as to find it neceflary to throw off fome oi their bed- 
clothes, as foon as they awake; and in others fweats are fo 
liable to occur towards morning during their fleep. 

Thus, thofe who arc not accuftomed to fleep in the open 
air, are very liable to take cold, 'if they happen to fall alleep 
on a garden bench, or in a carriage with the win ow open : 
for, as the fyftem is warmer during fleep, as above explained, 
if a current of cold air affe&s any part of the body, a torpor 
of that part is more effectually produced, as when a cold blaft. 
of air through a key-hole or cafement falls upon a perfon in a 
Warm room. In thofe cafes the affe&ed part pofiefles lefs irri- 
tability in refpeit to heat, from its having previoufly been ex- 
pofed to a greater ftimulus of heat, as in the warm room, or 
during fleep ; and hence, when the ftimulus of heat is diminifh- 
ed, a torpor is liable to enfue ; that is, we take cold. Hence, 
people who fleep in the open air generally feel chiily both at 
the approach of fleep and on their awaking ; and hence many- 
people are perpetually fubjett to catarrhs it they fleep in a lefs 
warm head-drefs than that which they wear in the day. 

16. Not only the fenforial powers of irritation and of fen- 
fation, but that of afibciation alfo appear to acl: with greater 
vigour during the fufpenlion of volition in fleep. It will be 
fhewn iu another place, that the gout generally firft attacks the 
liver, and that afterwards an inflammation of the ball of the 
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great toe continences by aflbciation, and that of the liver ceafes. 
Now, as this change or metaftafis of the activity of the fyftenr 
generally commences in fleep, it follows, that thefc aftbeiations 
of motion exift with greater energy at that time ; that is, that 
die lcnforial faculty of auociation, like thofe of irritation and 
of fenfation, becomes in fome meafure accumulated during the 
fuipenfion of volition. 

Other afTociate tribes and trains of motions, as well as the 
irritative and fenfitive ones, appear to be increafed in their ac- 
tivity during the fufpeniion of volition in deep : as thole which 
contribute to circulate the blood, and to perform the various 
fecretions, as well as the afTociate tribes and trains ot ideas, 
which contribute to furnifh the perpetual ureams of our dream- 
ing imaginations. 

In fleep, the fecretions have generally been fuppofed to be 
diminifhed, as the expectorated mucus in coughs, the fluids 
difcharged in diarrhoeas, and in falivation, except indeed the 
fecretion of fweat, which is often viflbly increafed. This er- 
ror feems to have arifen from attention to the excretions, rather 
than to the fecretions. For the fecretions, except that of fweat, 
are generally received into<refervoirs,as the urine into the blad- 
der, and the mucus of the inteilincs and lungs into their re- 
fpeclive cavities ; but thefe refervoirs do not exclude thefe fluids 
immediately by their hamulus, but require, at the fame time,, 
fome voluntary efforts, and therefore permit them to remain 
during fleep.' And as they thus continue longer in thofe re- 
ceptacles in our fleeping hours, a greater part is abforbed from 
them, and the remainder becomes thicker, and fometimes in 
lefs quantity, though at the time it was ferreted, the fluid was 
in greater quantity than in our waking hours. Thus, the 
urine is higher coloured after long fleep; which fhews that a 
greater quantity has been fecrctcd, and that more of the aque- 
ous and feline part has been re-abforbed, and the earthy part 
left in the bladder : hence, thick urine in fevers fhews only a 
greater action of the vefTels which fecrete it in the kidnevs, 
and of thofe which abforb it from the bladder. 

The fame happens to the mucus expectorated in coughs, 
which is thus thickened by abforption of its aqueous and feline 
parts^ and the fame of the feces of the interlines. From hence 
it appears, and from what has been laid in No. 15, of this Sec- 
tion, concerning the increafe of irritability and of fenfibility 
during fleep, that the fecretions are, in general, rather increaf- 
ed than diminifhed during thele hours of our exiflence ; and it is 
probable that nutrition is almoft entirely performed in fleep; 
and that young animals grow more at this time than in their 
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waking hours, as young plants have long ftnce been obferved 
to grow more in the night, which is their time of fleep. 

17. Two other remarkable circumftances of our dreaming 
ideas are their inconfiftency, and the total abfence of furprife. 
Thus we feem to be prefent at more extraordinary metamor- 
■phofes of animals or trees, than are to be met with in the fa- 
bles of antiquity ; and appear to be transported from place to 
place, which feas divide, as quickly as the changes of fcenerv 
are performed in a play-houfe ; and/yet are not fenlible of their 
inconfiftency, nor m the leaft degree affected with furprife. 

We muft conhder this -circumftance more minutely. In our 
waking trains of ideas, thofe that are inconfillent ^' i th the .ufual 
order of nature fo rarely have occurred to us, that their con- 
nection is the flighteft of all others : hence, when a confident 
train of ideas is exhaufted, we attend to the external ftimuli 
that ufually furround us, 'rather than to any incontinent idea 
which might otherwife prefent itfelf: and if an iuconliftent idea 
fhould intrude itfelf, we immediately compare it with the pre- 
ceding one, and voluntarily reject the train it would introduce. 
This appears further in the Section on Reverie, in which (late 
of the mind external ftimuli are not attended to, and yet the 
flreams of ideas are kept confident by the efforts of volition. 
But as our faculty of volition is fufpended, and all external, 
ftimuli arc excluded in fleep, this (lighter connection of ideas 
takes place, and the train is .laid to he incontinent; that is, 
diffimilar to the ufual order of nature. 

But, when any confident train of fenfitive or voluntary ideas 
is flowing along, if any external ftimulus affects us fo violent- 
ly as to intrude irritative ideas forcibly into the mind, it dif- 
unites the former train of ideas, and we are .affected with fur- 
prife. Thefe ftimuli of unufual energy or novelty, not only 
difunite our common trains of ideas, but the trains of mufcu- 
lar motions alio, which have tiot beep long eftablifhed by ha- 
bit, and difturb thofe that have. Some people become motion- 
lefs by great furprife: the fits of hiccough and of ague have 
been often removed by it ; and it even affects the movements 
of the heart and arteries : but in our fleep, all external ftimuli 
are excluded, and in confequence no furprife can exift. See 
Sea. XVII. 3, 7. 

18. We frequently awake with pleafare from a dream, 
which has delighted us, without being able to recollect the 
tranfactions of it ; unlefs perhaps at a diftance of time, fome 
analogous idea may introduce afrefh this forgotten train; and, 
in our waking reveries, we fometimes in a moment lofe the 
train of thought, but continue to feel the glow of pleaiure, or 
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the deprcfiion of fpirits, it occafioned : whilft, at other times, we 
can retrace with eafe thefe hiftories of our reveries and dreams. 

The ab )ve explanation of furprife throws light upon this 
fubjeft. When we are fuddenly awaked by any violent fti- 
mulus, the furprife totally difunites the trains of our fleeping 
ideas from thole of our waking ones; but if we gradually 
awake, this does not happen; and we readily uniavel the pre- 
ceding trains of imagination. 

19. There are various degrees of furprife; the more intent 
we are upon the train of ideas which we are employed about, 
the more violent muff be the famulus that interrupts them, and 
the greater is the degree of furprife. I have obferved dogs, 
who have flept by the tire, and by their obfcure barking and 
ftruggling have appeared very intent on their prey, that fhew- 
ed great furprife for a few feconds after their awaking, 
by looking eagerly around them, which they did not do at 
other times of waking. And an intelligent friend of mine 
has remarked, that his lady, who frequently fpeaks much and 
articulately in her fleep, could never recolledt her dreams in the 
morning, vhen this happened to her : but that when fhe' did 
not fpeak in her fleep, (he could always recollect them. 

Hence, when our fenfations a£f. fo ftrongly in fleep as to 
influence the larger mufcles, as in thofe who talk or ftruggle 
in their dreams, or in thole who are afFe6led with complete 
reverie, (as defcribed in the next Section) great furprife is 
produced when they awake ; and thefe, as well as thofe who 
are completely drunk or delirious, totally forget afterwards 
their imaginations at thofe times. 

20. As the immediate caufe of fleep confifts in the fufpen- 
fion of volition, it follows, that whatever diminifhes the gene- 
ral quantity of fenforial power, or derives it from the faculty 
of volition, will conftitute a remote caufe of fleep; fuch as 
fatigue from mulcular or mental exertion, which diminifhes the 
general quantity of fenforial power; or an increafe of the fen- 
fitive motions, as by attending to foft mulic, which diverts the 
fenforial power from the faculty of volition ; or laftly, by in- 
creafe of the irritative motions, as by wine, or food, or warmth ; 
•which not only, by their expenditure of fenforial power, di- 
mini fh the quantity of volition ; but alfo, by their producing 
pleafureable fenfations (which occafion other mufcular or fenfual 
motions in confequence) doubly decreafe the voluntary power, 
^nd thus more forcibly produce fleep. See Se&.XXXlV. 1.4. 

Anocher method of inducing fleep is delivered in a very in- 
genious work lately publifhed by Dr. Beddoes ; who, after la- 
menting that opium frequently occafions leftlelTnefs, thinks, 

" that 



Sect. XVIII. 20. OF SLEEP. 159 

** that in moft cafes it would be better to induce fleep by the 
abftra£f.ion of ftrmuli, than by exhaufting the excitability ;" 
and adds, " upon this principle, we could not have a better 
foporific than an atmofphere, with a diminifhed proportion of 
oxygene air, and that common air might be admitted after the 
patient was afleep." (Obferv. on Calculus, &c. by Dr. Bed- 
does. Murray.) If it fhould be found to be true, that the ex- 
citability of the fyftem depends on the quantity of oxygene 
abforbed by the lungs in relpiration, according to the theory of 
Dr. Beddoes, and ot M. Girtanner, this idea of fleeping in an 
atmofphere, with lefs oxygene in its compofition, might be of 
great fervice in epileptic cales, and in cramp, and even in fits 
of the afthma, where their periods commence from the increafe 
of irritability during fleep. 

Sleep is likewife faid to be induced by mechanic preffure on 
the brain, in the cafes of fpina bifida. Where there has been / 
a defedtof one of the vertebras of the back, a tumour is pro- 
truded in confequence ; and, whenever this tumour has been 
comprefled by the hand, fleep is faid to be induced, becaufe the 
whole of the brain, both within the head and fpine, becomes 
comprefled by the retroceflion of the fluid within the tumour. 
But by what means a compreflion of the brain induces fleep 
has not been explained, but probably by diminifhing the fecre- 
tion of fenforial power, and then the voluntary motions be- 
come fufpended previoufly to the irritative ones, as occurs in 
moft dying perfons. 

Another way of procuring fleep mechanically was related to 
me by Mr.Brindley, the famous canal engineer, who was brought 
up to the bufinefs of a mill-wright ; he told me, that he had more 
than once feen the experiment of a man extending himfelf a- 
crofs the large (tone of a corn-mill, and that by gradually let- 
ting the ftone whirl, the man fell afleep before the ftone had 
gained its full velocity, and he fuppofed would have died with- 
out pain by the continuance or increafe of the motion. In this 
cafe the centrifugal motion of the head and feet muff, accumu- 
late the blood in both theie extremities of the body, and thus 
comprefs the brain. 

Laftly, we fhould mention the application of cold; which, 
when ina lefs degree, produces watchtulnefs, by the pain it occa- 
sions, and the tremulous convulfions of the fubcutaneous muf- 
cles; but when it is applied in great degree, is faid to produce 
fleep. To explain this efte-dl it has been faid, that as the vef- 
fels of the fkin and extremities become firft torpid by the want 
of the ftimulus of heat, and as thence lefs blood is circulated 
through them, as appears from their palencfs, a greater quantity 

of 
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of blood poured upon the brain produces fleep by its compref- 
lion of that organ. But I iliould rather imagine, that the fen- 
forial power becomes exhaufted by the convulfive actions in 
confequence of the pain of cold, and of the voluntary exercife 
previoufly ufed to prevent it ; and that the fleep is only the be- 
ginning to die, as the fufpeniion of voluntary power in linger- 
ing deaths precedes for many hours the extinction of the irrita- 
tive motions. 

21. The following are the charadteriftic circumflances at- 
tending perfect fleep. 

1. The power of volition is totally fufpended. 

2. The trains of ideas caufed by fenfation proceed with grea- 
ter facility and vivacity ; but become inconfiftent with the ufual 
order of nature. The mufcular motions caufed by fenfation 
continue ; as thofc concerned in our evacuations during infan- 
cy, and afterwards in digeftion, and in priapifmus. 

3. The irritative mufcular motions continue, as thofe con- 
cerned in the circulation, in fecretion, in refpiration. But the 
irritative fenfual motions or ideas are not excited ; as the imme- 
diate organs of (cu(c are not fHmulated into action by external 
objects, which are excluded by the external organs of fenfe ; 
which are not in fleep adapted to their reception by the power 
of volition, as in our waking hours. 

4. The affociate motions continue ; but their firft link h 
not excited into action by volition, or by external ftimuli. In 
all refpects, except thofe above mentioned, the three laft fenfo- 
rial powers are fomewhat increafed in energy during the fuf- 
peniion of volition, owing to the confequent accumulation of 
the fpirit of animation. 



SECT. XIX. 
OF REVERIE. 

I. Various degrees of reverie. 2. Sleep-walkers. Cafe of a 
young lady. Great fur p rife at awaking. Jnd total for- 
getfulnefs of what pajfed in reverie. 3. No fufpenflon 
of volition in reverie. 4. Senfitive motions continue, and 
are conjifent. 5. Irritative motions continue, but are not 
fucceeded by fenfation. 6.. Volition necejfary for the per- 
ception of feeble impreffions. J. Jffociated motions con- 
tinue. 8. Nerves of fenfe arc irritable in fleep, but not 
in reverie. 9. Somnambuli are not aflleep. Contagion 
received but once. 10. Definition of reverie. 
I. WHEN we are employed with great fenfation of pleafure, 

or with great efforts of volition, in the purfuit of fome intereft- 

ing 



Sect. XIX. 2. OF REVERIE. 161 

ing train of ideas, we ccafe to be confcious of our exiftence„ 
are inattentive to time and place, and do not diftinguifh this train 
of fenfitive and voluntary ideas from the irritative ones excited 
by the prefence of external objecls, though our organs of fenfe 
are furrounded with their accuftomed ftimuli, till at length this 
interefting train of ideas becomes exhaufted, or the appulfes of 
external objects are applied with unufual violence, and we re- 
turn with lurprife, or with regret, into the common track of life, 
This is termed reverie or ftudium. 

In fome eonftitutions thefe reveries continue a confderable 
time, and are not to be removed without greater difficulty, but 
are experienced in a lefs degree by us all ; when we attend 
earneftly to the ideas excited by volition or fenfation, with their 
affociated connections, but are at the fame time confcious at 
intervals of the ftimuli of furrounding bodies. Thus, in being 
prefent at a play, or in reading a romance, fome perfons are fo 
totally abforbed as to forget their ufual time of fleep, and to 
negleit. their meals; while others are fan! to have been fo in- 
volved in voluntary ftudy, as not to have heard the discharge of 
artillery ; and there is a ftory of an Italian politician, who 
could think fo intenfeiy on other fubjecls, as to be infenfible 
to the torture of the rack. 

From hence it appears, that thefe catenations of ideas and 
mufcular motions, which form the trains of reverie, are com- 
pofed both of voluntary and fenfitive affociations of them; and 
that thefe ideas differ from thofe of delirium or of fleep, as they 
are kept confident by the power of volition; and they differ 
alfo from the trains of ideas belonging to infanity, as they are 
as frequently excited by fenfation as by volition. But laftiy, 
that the whole fenibrial power is fo employed on thefe trains 
of complete reverie, that, like the violent efforts of volition, as 
in convulfions or infanity, or like the great activity of the ir- 
ritative motions in drunkennefs, or'of the fenfitive motions in 
delirium, they preclude all fenfation confequent to external 
ftimulus. 

2. Thofe perfons who are faid to walk in their fleep, are 
affecled with reverie to fo great a degree, that it becomes a 
formidable difeafe ; the effence of which confifts in the inapti- 
tude of the mind to attend to external ftimuli. Many hifto- 
ries of this difeafe have been publifhed by medical writers ; of 
which there is a very curious one in the Laufanne Trans- 
actions. I fhall here fubjoin an account of fuch a cafe, with 
its cure, for the better illuftration of this fubjetSr.. 

A very ingenious and elegant young lady, with light eyes and 
hair, about the age of feventeen, in other refpeevts well, was fud- 
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denlyfeized, foon after her ufual menftruation, with this very- 
wonderful malady. The difeafe began with vehement convul- 
fions of almoft every mufcle of her body, with great but vain 
efforts to vomit, and the mod: violent hiccoughs, that can be 
conceived : thefe were fucceeded in about an hour \vith a fixed 
fpafm ; in which one hand was applied to her head, and the 
other to fupport it: in about half an hour thefe ceafed, and the 
reverie began fuddenly, and was at firft manifeft by the look of 
her eyes and countenance, which feemed to exprefs attention. — 
Then (he converted aloud with imaginary perfons, with her eyes 
open, and could not, for about an hour, be brought to attend to 
theftimulus of external objects by any kind of violence, which 
it was proper to ufe : thefe fymptoms returned in this order eve- 
ry day for five or fix weeks. 

Thefe converfations were quite confiftent, and we could un- 
derftand what fhe fuppofed her imaginary companions to an- 
fwer, by the continuation of her part of the difcourfe. Some- 
times me was angry, at other times fhewed much wit and viva- 
city, but was moft frequently inclined to melancholy. In thefe 
reveries fhe fometimes lung over fomemufic with accuracy, and 
repeated whole pages from the Englifh poets. In repeating fome 
lines from Mr. Pope's works, fhe had forgot one word, and be- 
gan again, endeavouring to recollect it ; when fhe came to the 
forgotten word, it was fhouted aloud in her ear, and this repeat- 
edly, to no purpofe ; but by many trials fhe at length regained 
it herfelf. 

Thefe paroxyfms were terminated with the appearance of 
inexpreffible furprife, and great fear, from which fhe was fome 
minutes in recovering herfelf, calling on her lifter with great 
agitation, and very frequently underwent a repetition of con- 
vulfions, apparantly from the pain of fear. See Sedt. XVII. 

After having thus returned, for about an hour every day, for 
two or three weeks, the reveries feemed to become lefs com- 
plete, and fome of their circumflances varied ; fo that fhe could 
walk about the room in them without running againft any of 
the furniture ; though thefe motions were at firft very unfleady 
and tottering. And afterwards fhe once drank a difh of tea, 
when the whole apparatus of the tea-table was fet before her, 
and expretTed fome fufpicion, that a medicine was put into it ; 
and once feemed to fmell to a tuberofe, which was in flower in 
her chamber, and deliberated aloud about breaking it from the 
ftem, faying, " it would make her lifter fo charmingly angry." 
At another time in her melancholy moments fhe heard the found 
of a pa fling bell; " I wifh I was dead," fhe cried, liftening to 

the 
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the bell ; and then taking off one of her (hoes, as (lie fat upon the 
bed, "I love the colour black," fays fhe, " a little wider and a 
little longer, even this might make me a coffin!" — Yet it is 
evident fhe was not fenfible at this time, any more than former- 
ly, of feeimg or hearing any perfon about her; indeed, when 
great light was thrown upon her, by opening the (butters of the 
window, her trains of ideas fecmed lefs melancholy; and when 
J have forcibly held her hands, or covered her eyes, {he appear- 
ed to grow impatient, and would fay, fhe could not tell what 
to do, for fhe could neither fee nor move. In all thefe circum- 
irances her p'ulfe continued unaffected as in health. And when 
the paroxyim was over, fhe could never recoiled! a ilngie idea 
of what had patted in it. 

This aftonifhing difeafe, after the ufe of many other medicines 
and applications in vain, was cured by very large dofes of opi- 
um, given about an hour before the expected returns ot the pa- 
fms ; and after a few relapfes, at the intervals of three or 
four months, entirely difappeared. But (lie continued at times, 
to have other fymptoms of epileply. 

3. Wefhallonly here confider what happened during the time 
of her reveries, as that is our prefent fubjeci: ; the fits of convul- 
fion belong to another part of this treatile. Se£t. XXXIV. 44. 

There feems to have been no fufpenfion of volition during 
the fits of reveries, becaufe fhe endeavoured to regain the loft 
idea in repeating the lines of poetry, and deliberated about break- 
ing the tuberofe, and fufpedted the tea to have been medicated. 

4. The ideas and mufcular movements depending on fenfa- 
tion were exerted with their ufual vivacity, and were kept from 
being inconii (lent by the power of volition, as appeared from 
her whole converfation, and was explained in Se£t. XVII. 3. 7. 
and XVI II. 16. 

5. The ideas and motions dependant on irritation during the 
firft weeks of her difeafe, whilft the reverie was complete, were 
never fucceeded by the fenfation of pleafure or pain ; as ihe 
neither faw, heard, nor felt any of the furrounding objects. — 
Nor was it certain that any irritative motions fucceeded thefti- 
mulus of external objects, till the reverie became lefs complete, 
and then fhe could walk about the room without running a- 
cainft the furniture of it. Afterwards, when the reverie be- 
came frill lefs complete from the ufe of opium, lome rew irri- 
tations were at times fucceeded by her attention to them. As 
■when fhe fmclt at a tuberofe, and drank a difh of tea 5 but this 
only when (lie ieemed voluntarily to attend to them. 

6. In common life, when we liftcn to diftant founds, or wifb. 
to diflinguifh objects in the night, we are obliged flrongly to ex- 

Z cri 
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ert our volition to dipofe the organs of fcnfe to perceive them, 
and to fupprefs the other trains of ideas, which might interrupt 
thefe feeble fenfations. Hence, in the prefent hiitory the ftrong- 
eft ftimuli were not perceived, except when the faculty ot vo- 
lition was exerted on the organ of fcnfe ; and then even com- 
mon ftimuli were fometimes perceived : for her mind v/as fo 
ftrenuoufiy employed in purfuing its own trains of voluntary or 
fenfuive ideas, that no common ftimuli could fo far excite her 
attention as to difuniie them ; that is, the quantity of volition 
or of fenfation already exifting, was greater than any which 
could be produced in confequence of common degrees of ftimu- 
lation. But the few ftimuli of the tuberofe, and of the tea, 
which lire did perceive, were fuch, a3 accidentally coincided 
with the trains of thought which were pamng in her mind ; 
and hence did not difunite thofe trains, and create furprife. — 
And their being perceived at all v/as owing to the power of vo- 
lition preceding or coinciding with that of irritation. 

This explication is countenanced by a facl: mentioned con- 
cerning a ibmiiambulift in the Laufanne Tranfa6tions, who 
fometimes opened his eyes for a fliort time, to examine where 
he was, or where his inkpot flood, and then fhut them again, 
dipping his pen into the pot every now and then, and writing on r 
but never opening his eyes afterwards, although he wrote on- 
from line to line regularly, and corrected fome errors of the pen, 
or in fpelling: fo much eafier was it to him to refer to his ideas- 
of the pofitions of things, than to his perceptions of them. 

7. The affociated motions perfifted in their ufual channel, as- 
appeared by the combinations of her ideas, and the ufe of her 
mufcles, and the equality of her pulfe ; for the natural motions- 
of the arterial fyftem, though originally excited like other mo- 
tions by ftimulus, feetn in part to continue by their affociation 
with each other. As the heart of a viper pulfates long after 
it is cut out of the body, and removed from the ftimulus of the 
blood. 

8. In the fe£tion on fleep it was obferved that the nerves of 
fenfe are equally alive and fufceptible to irritation in that ftate, 
as when we are awake ; but that they are fecluded from ftimu- 
lating objects, or rendered unfit to receive them : but in com- 
plete reverie the reverfe happens, the immediate organs of fenfe 
are expofed to their ufual ftimuli ; but are either not excited 
into action at all; or not into fo great aftion as to produce at- 
tention or fenfation. 

The total forgetfulnefs of what paffes in reveries ; and the 
furprife on recovering from them, are explained in Section 
XVIII. 19. and in Sedion XVII. 3. 7. 

9. It 
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9. It appears from hence, that reverie is a difeafe of the epi- 
leptic orcateleptic kind, fmce the paroxyfms of this young lady 
always began and frequently terminated with convulfions ; and 
though in its greateft degree it has been called fomnambulation, 
or fleep-walking, it is totally different from ileep; becaufe the 
•effential character of fleep-conhfts in the total fufpenflon of vo- 
lition, which in reverie is not affedfed ; and the eiTential cha- 
racier of reverie confifts not in the abfence of thofe irritative 
motions of our fenfes, which are occafioned by the (Timulus of 
external objects, but in their never being productive of fenfation. 
So that during a fit of reverie that ffrange event happens to the 
whole fyftem of nerves, which occurs only to fome particular 
branches of thfttn in thofe who.. are a fecond time expofed to the 
a£tion of contagious matter. If the matter of the fmall-pox 
■be inferted into the arm of one who has previoufly had that di- 
feafe, it will fiimulate the wound ; but the general fenfation or 
inflammation of the fyftem does not follow, which conftitutes 
the difeafe. See Sett. XII. 7. 6. XXXIII. 2. 8. 

10. The following is the definition, orchara£ter, of compete 
reverie. 1. The irritative motions occafioned by internal fti- 
muli continue ; thofe from the ftimuli of external objects are ei- 
ther not produced at all, *or are never fucceeded by fenfation or 
attention, unlefs they are at the fame time excited by volition. 

2. The ienfitive motions continue, and are kept confiftent by 
the power of volition. 3. The voluntary motions continue un- 
<Jifturbed. 4. The affociate motions continue undifturbed. 

Two other cafes of reverie are related in Seclion XXXIV. 

3. which further evince, that reverie is an effort of the mind, 
to relieve fome painful fenfation, and is hence allied to cou- 
vullion, and to infanity. 



SECT. XX. 
OF VERTIGO. 



I. Wc determine oar perpendicularity by the apparent mo- 
tions of objetls. A per/on hood-winked cannot walk in a 
flralght line. Dlzzlncjs on looking from a tower, In a 
room flalned with uniform lozenges, on riding over j now. 
1. Dlzzlnefs from moving objccls. A whirling wheel. 
Fluiluatlons of a river. Experiment with a child. 3. 
Dizzinefs from our own motions and thofe of other ob- 
jetls. Riding over a broad flream. Sea-fcknefs. c. Of 
turning round on one foot. Dervlfes In Turkey. At- 
tention of the mind prevents flight Jea-ficknefs. ' After a 

voyage 
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Voyage Ideas cf vibratory motions are ft ill perceived on. 
/7iore. 6. Ideas continue fame time after they are excited. 
Circumflances of turning on one foot , /landing on a tower, 
and walking in the dark explained. 7. Irritative ideas 
of apparent motions. Irritative ideas of founds. Battc- 
ment ef the found of bells and organ-pipes. Vertiginous 
noife in the head. Irritative motiens of the fiomach, in- 
teflines, and glands. 8. Symptoms that accompany verti- 
go. JVhy vomiting comes on inflrokes of the palfev. By 
the motion of a flip. By injuries en the head. JVhy mo- 
tion makes fi ck people vomit. 9. IVhy drunken people are 
vertiginous. JVhy aflone in the ureter, cr b;!c-dufl, pro- 
duces vomiting. 10. JVhy after a voyage ideas of vi- 
bratory motions are perceived onfliore, II. Kinds of ver- 
tigo and their cure. 12. Definition of vertigo. 

1. IN learning to walk, we judge of the diftances of the 
obje6ts which we approach, by the eve ; and by obferving. 
theft perpendicularity determine our own. This circumftance 
not having been attended to by the writers on vifipn, the dif- 
eafe called vertigo, or dizzinefs, has been little underftood. 

When any perfon lofes the power of mufcular action, whe- 
ther he is ercit, or in a fitting poftuie, he finks down upon the 
ground ; as is (ecn in fainting fits, and other inftances of great 
debility. Hence it follows, that fome exertion of mufci 
power is neccfTary to preferve our perpendicular attitude, 
is performed by JjjW'' ; iP» a lly , e ^' cr,: ' r) !g tne antagonift muf- 
cles of the tru^LAtM- £• .-limbs; and if at anytime in our 
locomotions, i^Mf&^M'ielves inclining to one fide, we either 
reftore our equilibrium by the e:Torts of the mufcles on the 
other fide, or by moving one of our feet, extend the bafe, 
which we reft upon, to the new centre of gravity. 

But the mofr. eafy and. habitual manner of determining -our 
want of perpendicularitv, is by attending to the apparent mo- 
tion of the objects within the fphere of 'difrindt vifion ; for 
this apparent motion of objects, when we incline from our 
perpendicularity, or begin to fall, is as much greater than the 
real motion of the eye, as the diameter of the fphere of dif- 
tincl: vifion is to our perpendicular height. 

Hence, no one who is hood-winked, can walk in. a ftraight 
line for a hundred fteps together ; for he inclines fo greatly, 
before he is warned of his want of perpendicularity by the fenfe 
of touch, not having the apparent motions of ambient ob- 
jects to meafure this inclination by, that he is neceffi tared to 
move one of his feet outwards, to the right or to the left, to 

fupport 
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fupport the new centre of gravity, and thus errs from the line 
he endeavours to proceed in. 

For the fame reafon many people become dizzy, when they 
look from the fummit of a tower, which is raifed much above 
all other objects, as thefe objects are out of the fphere of dif- 
tindt vilion, and they are obliged to balance their bodies by the 
lefs accurate feelings ol their rnufcles. 

There is another curious phenomenon belonging to this 
place, if the circumjacent vifible objects are fo fmall, that we 
do not diftinguifh their minute parts ; or fo limilar, that we 
do not know them from each other, we cannot determine our 
perpendicularity by them. Thus, in a room hung with a pa- 
per which is coloured over with fimilar fmall black lozenges 
or rhomboids, many people become dizzy ; for when they be- 
gin to fall, the next, and the next lozenge fucceeds upon the 
eye; which they miftake for the iirit, and are not aware that 
they have any apparent motion. But if you fix a meet of pa- 
per, or draw any other figure, in the midft of thefe lozenges, 
the charm ceaies, and no dizzinefs is perceptible. The fame 
occurs when we ride over a plain covered with fnow, with- 
out trees or other eminent objects. 

2. But after having compared vifible objects at reft with the 
fenfe of touch, and learnt to diiringuifh their fhapes and fhades, 
and to meafure our want of perpendicularity by their apparent 
motions, we come to confider them in real motion. Here a 
new difficulty occurs, and we require fome experience to learn 
the peculiar mode offfitotion, of an^rqpving objects, before we 
can make ufe of them for the p5vaa|V .6 ^ermining our per- 
pendicularity. Thus fome people net/amp Uiz&y at the fight of 
a whirling wheel, or by gazing on the fluctuations of a river, 
if no fleady objects are at the fame time within the fphere of 
their diftinct vifion ; and when a child firft can ftand erect 
upon his legs, if you gain his attention to a white handkerchief 
fteadily extended like a fail, and afterwards make it undulate, 
he inftantly lofes his prependicularity, and tumbles on the 
ground. 

3. A fecond difficulty we have to encounter is to diftinguifh 
our own real movements from the apparent motions of ob- 
jects. Our daily practice of walking and riding on horfeback, 
foon inftructs us, with accuracy, to difcern thefe modes of mo- 
tion, and to afcribe the apparent motions of the ambient ob- 
jects to ourfrlves ; but thole which we have not acquired by 
repeated habit, continue to confound us. So, as we ride on 
horfeback, the trees and cottages which occur to us appear 

. ft \ we can meafure their diftances with our eye, and re- 
gulate 
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gulate our attitude by them; yet it' we carelefsly attend to diC- 
tant hills or woods, through a thin hedge, which is near us, 
we obferve the jumping and progrefllve motions of them; as 
this is increafed by the paralax of thefe objects, which we have 
not habituated ourfelves to attend to. When firft an Euro- 
pean mounts an elephant fixteen feet high, ami whofe mode of 
motion he is not accuflccned to, the objects fecm to undulate 
as he paffes, and he frequently becomes fick and vertiginous, 
as I am well informed. Any other unufual movement of our 
bodies has the fame efte£t, as riding backwards in a coach, 
fwiuging on a rope, turning round fwiftly on one leg, fcating 
on the ice, and a thoufand others- So, after a patient has been 
long confined to his bed, when he firft attempts to walk, he 
finds himfelf vertiginous, and is obliged, by practice, to learn 
again the particular modes of the apparent motions of objects, 
as he walks by them. 

4. A third difficulty which occurs tG us in learning to ba- 
lance ourfelves by the eye, is, when both ourfelves and the cir- 
cumjacent objedls are in real motion. Here it is necelTary, 
that we fhould be habituated to both thefe modes of motion in 
order to preferve our perpendicularity. Thus, on horfeback, 
We accurately obferve another perfon, whom we meet trotting 
towards us, without confounding his jumping and progrefllve 
motion with our own, becaufe we have been accuftomed to 
them both ; that is, to undergo the one, and to fee the other at 
the fame time. But in riding over a broad and fluctuating 
/cream, though we. are well experienced in the motions of our 
horfe, we arc liable to become dizzy from ourVxperience in 
that of the water. And when firft we go on (hip-board, where 
the movements of ourfelves, and the movements of the large 
wave:-: are both new to us, the vertigo is almoft unavoidable 
with the terrible ficktjefs which attends it. And this I have 
been allured has happened to feveral from being removed from 
a large (hip info a imall one; and again, from a fmall one 
into a man of war. 

5- From the foregoing examples it is evident, that when 
we are furrounded with unufual motions, we lofe our perpen- 
dicularity: but there are fome peculiar circumftances attend- 
ing tins effcc~t of moving objects, which we come now to 
mention, and fhall hope, from the recital of them, to gain fome 
iufight into the manner of their production. 

When a child moves round quick upon one foot, the cir- 
cumjacent objedts become quite indiftinft, as their diftance 
increases their apparent motions; and this great velocity con- 
founds both their forms and their colours, as is feen in whirl- 
ins 
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ing round a many coloured wheel ; he then lofes his ufual 
method of balancing himfelf by vifion, and begins to dagger, 
and attempts to recover himfelf by his mufcular feelings. This 
daggering adds to the inftability of the viiible objects, by giving 
a vibratory motion befides their rotatory one. The child then 
drops upon the ground, and the neighbouring objects feem to 
continue for fome feconds of time to circulate around him, and 
the earth under him appears to iibrate like a balance. In fame 
fecond;; of time thefe ienfations of a continuation of the motion 
of objects vanifh ; but if he continues turning round fome- 
what longer, before he falls, ficknefs and vomiting are very 
liable to iucceed. But none of thefe circumftances affect thoie 
who have habituated themfelves to this kind of motion, as the 
dervifes in Turkey, amongft whom thefe fwift gyrations arc a 
ceremony of religion. 

In an open boat paffing from Leith to Kinghorn, in Scot- 
land, a fudden change of the wind fhook the undiilendcd fail, 
and ftopt our boat: from this unufual movement the paffengers 
all vomited except myfelf. I obferved that the undulation of 
the fhip, and the inftability of all viiible objects, inclined me 
ltrongly to be fick ; and this continued, or increafed, when I 
clofed my eyes, but as often as I bent my attention with energy 
on the management and mechanifm of the ropes and fails, the 
ficknefs ceafed, and recurred again as often as I relaxed this 
attention; and I am allured, by a gentleman of obfervation and 
veracity, that he has more than once obferved, when the vef- 
fel has been in immediate danger, that the fea-frcknefs of the 
paffengers has inftantaneoufiy ceafed, and recurred again 
when the danger was over. 

Thofe who have been upon the water, in a boat or /hip, fo 
long that they have acquired the neceffary habits of morion 
upon that unliable clement, at their return on land frequently 
think, in their reveries, or between deeping and waking, that 
they obferve the room they fit in, or fome of its furniture, to 
Iibrate like the motion of the veffel. This I have experienced 
myfelf, and have been told, that after long voyages it is fome 
time btfore thefe ideas entirely vanifh. The fame is obfervable 
in a lefs degree after having travelled fome days in a ftage- 
coach, and particularly when we lie down in bed, and compofe 
ourfelves to deep: in this cafe it is obfervable that rhe rattling 
noife of the coach, as well as the undulatory motion, haunts 
us. The drunken vertigo, and the vulgar cuftom of rocking 
children, will be conlidered in the next Section. 

6. The motions which are produced by the power of voli- 
tion, may be immediately flopped by the exertion of the fame 

power 
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power on the antagonist mufcles, otherwife thefe, with all the 
other clafles of motion, continue to go on fome time after they 
are excited, as the palpitation of the heart continues after the 
object of fear, which occafioned it, is removed. But this cir- 
cumftance is in no clafs of motions more remarkable than in 
thofe dependent on irritation : thus, if any one locks at the 
fun, and then covers his eyes with his hand, he will, for many 
feconds of time, perceive the image of the fun marked on his 
retina: a fimilar image of all other viiible objects would re- 
main fome time formed on the retina, but is extinguished by 
the perpetual change of the motions of this nerve iii our atten- 
tion to other objects. To this muft be added, that the longer 
time any movements have continued to be excited without fa- 
tigue to the organ, the longer will they continue fpontaneouf- 
ly, after the excitement is withdrawn : as the tafte of tobacco 
in the mouth after a perfon has been fmoakirig it. This tafte 
remains fo ftrong, that if a perfon continues to draw air through 
a tobacco pipe in the dark, after having been fmoaking fome 
time, he cannot diftinguifh whether his pipe be lighted or not. 

From thefe two confiderations it appears, that the dizzinefs 
felt in the head, after feeing objects in unufual motion, is no 
other than a continuation of the motions of the optic nerve, 
,excited by thofe objects, and which engage our attention. 
Thus, on turning round on one foot, the vertigo continues for 
fome feconds of time after the perfon is fallen on the ground ; 
and the longer he has continued to revolve, the longer will con- 
tinue thefe fucceffivc motions of the parts of the optic nerve. 

After revolving, with your eyes open, till you become verti- 
ginous, as foon as you ceafe to revolve, not only the circum- 
ambient objects appear to circulate round you in a direction 
contrary to that in which you have been turning, but you are 
liable to roll your e^s forwards and backwards, as is well ob- 
ferved, and ingenioufly demonftrated by Dr. Wells in a lats 
publication on vihon. The fame occurs, if you revolve with 
your eyes clofed, and open them immediately at the time of your 
ceafingto turn; and even during the whole time of revolving 
as may be felt by your hand prefled lightly on your clofed eye- 
lids. To thefe movements of the eyes, of which he fuppofes the 
obferver to be inconfeious, Dr. Wells afcribes tire apparent 
circumgyration of objects on ceafing to revolve. 

The caufe of thus turning our eyes forwards, and then 
back again, after our body is at reft, depends, I imagine, on 
the fame circumftance which induces us to follow the indif- 
tindt fpedtra which are formed on one fide of the centre of 
the retina, when we obfervc them apparently on clouds, as 

deicribed 
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ibed in Sect. XL. 2. 2. and then riot being able to gain 
a more diftinct viiiori of them, we turn our eyes back, and 
again and again purfue the ffyingfhade. 

iiut this roiling of the eyes, after 1 ill we become ver- 

tiginous, cannot caufe the apparent circ ion of objects, 

in a direction contrary to that in which we have been revolving* 
for the following reafons. 1. Becaufe, in purfuing a fpectrum 
in the fky, or on the ground, as above-mentioned, wc perceive 
no retrograde motions of objects. 2. Becaule the apparent 
retrograde motions of objects, when we have revolved till we 
are vertiginous, continues much longer than the rolling of the 
eyes above deicribed. 

3. When we have revolved from right to left, the apparent 
motion of objects, when we flop, is from left to light ; and when 
we have revolved from left to right, the apparent circulation of 
objects is from right to left; yet in both theie cafes the eyes of 
the revolver are feen equally to roll forwards and backwards. 

4. Becaufe this rolling of the eyes backwards and forwards 
takes place during our revolving, as may be perceived by the 
hand lightly preffed on the clcied eyelids, and therefore exifts 
before the effect, afcribed to it. 

And, fifthly, 1 now come to relate an experiment in which 
the rolling 01 the eyes does not take place at all after revolving, 
and yet the vet tigo is moi e diftrefRng than in the htuations above 
mentioned. If any one looks fteadily at a fpot in the ceiling 
over his head, or indeed at his own finger held up high over his 
head, and in that fituation turns round till he becomes giddy, 
and then ft< ps, and looks horizontally, he now finds that the 
apparent rotation of objects is from above downwards, or from 
below upwards ; that is, that the apparent circulation of objects 
is now vertical inilead of horizontal, making part of a circle 
round the axis of his eye; and this without any rolling of the 
eyeballs. The- reafon of there being no rolling of hi 

-ived after this experiment, is, becaufe the images of ol 
are formed in rotation round the axis or the eye, and not 
one tide to the other of the axis of it ; fo that, as the e 
has :: rto turn in its locket round its own axis, it 

not follow die apparent motions of theie evaneicent fpectra, 
r before or after the Vody is at reft. From ail which ar- 
ents it is manifeft, that thefe apparent retrograde gyra- 
i of objects are not canfed by the rolling of the eyeballs : 
Firft, becaufe no apparent retrogreflion of objects is obft 
in other rollings of the ey es. Secondly, becaufe the apparent re- 
trogreflion of objects continues many ieconds after the rolling 
of the eyeballs ceafes. Thirdly, becaufe the apparent retro- 
A a sreflion 
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o-reflion of objects is fometimes one way, and fometimes ano- 
ther, yet the rolling of the eyebaHs is the fame. Fourthly, be- 
cause the rolling of the eyeballs exifts before the apparent re- 
trograde motions of obje&s is obferved ; that is, before the re- 
volving peifon ftops. And, fifthly, becaufe the apparent retro- 
grade gyration of objects is produced, when there is no rolling 
of the eyeballs at all. 

Doctor Weils imagines, that no fpectra can be gained in 
the eye, if a perfon revolves with his eyelids doled; and thinks 
this a fufficient argument againft the opinion, that the appa- 
rent progrefRon of the fpectra of light or colours in the eye, 
can caule the apparent retrogreffion of objects in the vertigo 
above defcribed; but it is certain, when any perfon revolves in 
a light room with his eyes clofed, that he neverthelefs perceives 
differences of light both in quantity and colour through his eye- 
lids, as he turns round ; and readily gains fpectra of thole dif- 
ferences. And thefe fpectra are not very different, except in 
vivacity, from thofe which he acquires when he revolves with' 
nnclofed eyes ; fince, if he then revolves very rapidly, the co- 
lours and forms of furrounding objects are, as it were, mixed 
together in his eye-, as when the prifmatic colours are painted 
on a wheel, they appear white as they revolve. The truth of 
this is evinced by the daggering or vertigo of men perfectly 
blind, when they turn round ; which is not attended with ap- 
parent circulation of object s, but is a vertiginous diforder of 
the fenfe of touch. Blind men balance themfelves by their 
fenfe of touch ; which, being lefs adapted for perceivm- fmall 
deviations from' their perpendicular, occasions them to carry 
themfelves more erect in walking. This method of balancing 
themfelves by the direction of their preffure againft the floor, 
becomes difordered by the unufual mode of action in turning 
round, and they begin to lofe their perpendicularity ; that is, 
they become vertiginous, but without any apparent circular 
motions of vifible objects. 

It will appear from the following experiments, that the ap- 
parent progreffion of the ocular fpectra of light or colours, is 
the caufe of the apparent retrogreflion of objects, after a per- 
fon has revolved till he is vertiginous. 

Firfl, when a perfon turns round in a light room with his 
eyes open, but clofes them before he ftops, he will feem to be 
carried forwards in die direction he was turning for a fhort 
time after he flops. But if he opens his eyes again, the ob- 
jects before him inftantly appear to move in a retrograde di- 
rection, and he lofes the fenfation of being carried forwards. 
The fame occurs if a perfon revolves in a light room with his 

eyes 
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eyes clofed ; when he flops, he feems to be for a time carried 
forwards, if his eyes are ftill doled; but the inftant he opens 
them, the furrounding objects appear to move in a retrograde 
gyration. -From hence it may be concluded, that it is the fen- 
fation or imagination of our continuing to go forwards in the 
direction in which we were turning, that caufes the apparent 
retrograde circulation of objects. 

Secondly, though there is an andable vertigo, as is known 
by the battement, or undulations of found in the ears, which 
many vertiginous people experience ; and though there is alfo a 
tangible vertigo, as when a blind perfon turns round, as men- 
tioned above ; yet as this circumgyration of objects is an hallu- 
cination or deception of the fenle of fight, we are to look for 
the caufe of our appearing to move forward, when we flop with 
our eyes clofed after gyration, to fome affection of this fenfe. 
Now, thirdly, if the fpectra formed in the eye during our rota- 
tion, continue to change, when we (land ftill, like the fpectra 
defcribed in Sect. III. 3. 6. fuch changes muft fuggeft to us the 
idea or fenfation of our ftill continuing to turn round; as is the 
cafe when we revolve in a light room, and clofe our eyes be- 
fore we flop. And, laftly, on opening our eyes in the fituation 
above defcribed, the objects we chance to view amid thefe chang- 
ing fpectra in the eye, muft feem to move in a contrary direc- 
tion ; as the moon fometimes appears to move retrograde, when 
fwift-gliding clouds are paffing forwards fo much nearer the eye 
of the beholder. 

To make obfervations on faint ocular fpectra requires fome 
degree of habit and compofure of mind, and even patience; 
fome of thofe defcribed in Sect. XL. were found difficult to fee, 
by many who tried them ; now, it happens that the mind, dur- 
ing the confufion of vertigo, when all the other irritative tribes 
of motion, as well as thofe of vifion, are in fome degree dif- 
turbed, together with the fear of falling, is in a very unfit ftate 
for the contemplation of fuch weak fenfations, as are occafioned 
by faint ocular fpectra. Yet after frequently revolving, both 
with my eyes clofed, and with them open, and attending to the 
fpectra remaining in them, by (hading the light from my eye- 
lids more or lefs with my hand, I at length ceafed to have the 
idea of going forward, after I flopped with my eyes clofed ; and 
faw changing fpectra in my eyes, which feemed to move, as it 
were, over the field of vifion; till at length, by repeated trials 
on funny days, 1 perfuaded myfelf, on opening my eyes, after 
revolving fome time, on a fhelf of gilded books in my library, 
that I could perceive the fpectra in my eyes move forwards over 
one or two of the books, like the vapours in the air of a fum- 
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mcr's day; and could fo far undeceive myfelf, as to perceive 
the books to (land full. After more trials I fometimes brought 
myfelf to believe that I faw changing fpectra of lights and 
fhades moving in my eves, after turning round for fome time, 
but did not imagine either the fpedtra or the objects to be in a 
ftate of gyration. I fpeak, however, with diffidence of thefe 
fails, as I could not always make the experiments fucceed, 
when there was not a ftrong light in my roam, or when my 
eyes were not in the moll proper Mate for fuch obfervations. 

The ingenious and learned M. Savage has mentioned other 
theories to account for the apparent circumgyration ot objects 
in vertiginous people. As the retrograde motions of the par- 
ticles of blood in me optic arteries, by fpafm, or by tear, as is 
feen in the tails of tadpoles, and membrane? between the lingers 
of frogs. Another caufe he thinks may be from the librations 
to cue (ide, and to the other, of the cryftalline lens in the eye, 
by means of involuntary nc~H which confu-' 

lute the ciliary procefs. Both thefe theories lie. under the fame 
objection as that of Dr. Wells before-mentioned; namely, that 
the apparent motions of objects, after the obferver has revolved 
for feme time, ihouki appear to vibrate this way and that; and 
not to circulate uniformly in a direction contrary to thai in 
which the obferver had revolved. 

M. Savage has, laftly, mentioned the theory of colours left in 
the eye, which he has termed impreffions on the retina. He fays, 
" Experience teaches us, that impreffions made on the retina, 
by a vifible object, remain fome leconds after the object: is re- 
moved ; as appears from the circle of fire which we fee when a 
lire -ftick is whirled round in the dark ; therefore, when we are 
carried round our own axis in a circle, we undergo a tem- 
porary vertigo, when we flop ; becauie the impreffions of the. 
circumjacent objects remain for a time afterwards on the reti- 
na." Nofolog. Method. Claf. VJII. i. i. We have before 
obferved, that the changes of thefe colours remaining in the eye, 
evinces them to be motions of the fine terminations of the reti- 
na, and not impreffions on it ; as impreffions on a paffive fub- 
ilance mud either remain, or ceafe intirely. 

Any one who (lands alone on the top of a high tower, if he 
has not been accuilomed to balance himfclf by objects placed 
at fuch diflances and with luch inclinations, begins to ftagger, 
and endeavours to. recover himfelf by his mufcular feelings. 
During this time the apparent motion of objects at a diflance 
below him is very great, and the impreffions of thefe apparent 
motions continue a little time after he has experienced them; 
he is perluaded to incline the contrary wav to counteract 

their 
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their effects ; and either immediatclv_fel!<;, or, applying his hands 
to the huilding, ufes hismufcular feelings to preferve his perpen- 
dicular attitude, contrary to the erronec/us perfuafions of his 
eves : whilft the perfon who walks in the dark daggers, but 
without dizainefs ; for he neither has the fenfation of moving 
objects to take off his attention from his mufcular feelings, nor 
has he the fpectra of thofe motions continued on his retina to 
acid to his coufufion. It happens indeed foinetimes to one {land- 
ing on a tower, that the idea of his not having room to extend his 
bafe, by moving one of his feet outwards when he begins to in- 
cline, fuperadds fears to his other inconveniencies ; which, like 
furprife, joy, or any great degree of fenfation, enervates him in 
a moment, by employing the whole fenforial power, and by 
thus breaking all the afibciated trains and tribes of motion. 

7. Tiie irritative ideas of objects, whilft we are awake, are 
perpetually prefent to our fenfe of light; as we view the furni- 
ture of our rooms, or the ground we tread upon, throughout 
the whole day without attending to it. And ay our bodies are 
never at perfect reft during our waking hours, thefe irritative 
ideas of objects are attended perpetually with irritative ideas of 
their apparent motions. The ideas of apparent motions are 
always irritative ideas, becaufe we never attend to them, whe- 
ther we attend to the objects themfelves, or to their real mo- 
tions, or to neither. Kence the ideas of the apparent motions 
of objects are a complete circle of irritative ideas, which conti- 
nue thoughout the day. 

Alio during our waking hours, there is a perpetual confufed 
found of various bodies, as of the wind in our rooms, the fire, 
diftant conventions, mechanic bufinefs: this continued buzz, 
as we are feidom quite motionlefs, changes its loudnefs perpe- 
tually, like the found of a bell, which riles and falls as long as 
it continues, and feems to pulfate on the ear. This any one 
may experience by turning himfclf round near a water-fall ; 
or by finking a glafs bell, and then moving the direction of its 
mouth towards the ears, or from them, as long as its vibrations 
continue. Hence this undulation of indiilinct found makes 
another concomitant circle of irritative ideas, which continues 
thoughout the day. 

We hear this undulating found, when we are perfectly at 
reft ouifelvcs, from other fonorious bodies behdes bells ; as 
from two organ-pipes, which are nearly but not quite in uni- 
ion, when thev are founded together. When a bell is ftruck, 
tiie circular form is changed into an eliptic one ; the longeft 
axis of which, as the vibrations continue, moves round the peri- 
pher of the bell ; and when either axis of this elipfe is point- 
ed 
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£d towards our ears, the found is louder; and lefs when the 
intermediate parts ot the elipfe are oppofiteto us. The vibra- 
tions of the two organ -pipes may be compared to Nonius's 
rule; the found is louder when they coincide, and lefs at the 
intermediate times. But, as the found of bells is the moft fami- 
liar of thofe founds, which have a confidcrable battement, the 
vertiginous patients, who attend to the irritative ciicles of founds 
above defcribed, generally compare it to the noife of bells. 

The peri Maine motions of our ftomach and intcftines, and 
the.fecretions of the various glands, are other circles of irrita- 
tive motions, fome of them more or lefs complete, according 
to our abftineace or fatiety. 

So, that the irritative ideas of the apparent motions of ob- 
jects, the irritative battements of founds, and the movements 
of our bowels and glands compofe a great circle of irritative 
tribes of motion: and when one con (iderable, part of this circle 
of motions becomes interrupted, the whole proceeds in confu- 
iion, as defcribed in Section XVII. i. 7. on Catenation of 
Motions. 

8. Hence, a violent vertigo, from whatever caufe it hap- 
pens, is generally attended with undulating noife in the head, 
pervcrfions of the motions of the ftomach and duodenum, un- 
ufual execretion of bile and gaftic juice, with much pale urine, 
lometimes with yellownefs of the fkin, and a difordered fecre- 
troi] of altnoft every gland of the body, till at length the arte- 
rial fyftem is affected, and fever fucceeds. 

Thus bilious vomitings accompany the vertigo cccafioned 
by the motion of a fhip; and when the brain is rendered ver- 
tiginous by a paralytic affection of any part of the body, a vo- 
miting generally enfues, and a great difcharge of bile : and 
hence great injuries of the head from external violence are fuc- 
ceededy with bilious vomiting, and fometimes with abfeefles of 
the liver. And hence, when a patient is inclined to vomit from 
other caufes, as in fome fevers, any motions of the attendants in 
his room, or of himfelf, when he is railed or turned in his bed, 
prefently induces the vomiting, by fuperadding a degree of vertigo. 

9. And converfely it is very ufual with thofe whofe fto- 
machs are affected from internal caufes, to be afflicted with ver- 
tigo, and noife in the head ; fuch is the vertigo of drunken peo- 
ple, which continues, when their eyes are clofed, and them- 
felves in a recumbent pollure, as well as when they are in an 
erect pofture, and have their eyes open. And thus the irrita- 
tion of a ftone in the bile-duct, or in the ureter, or an inflam- 
mation of any of the interlines, are accompanied with vomit- 

' and vertigo. 

in 
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In thefe cafes, the irritative motions of die ftomach, which 
are in general not attended to, become fo changed by fame 
unnatural ftimulus, as to become uneafy, and excite our fen- 
fation or attention. And thus the other irritative trains of mo- 
tions, which are affociated with it, become difordcred by their 
fympathy. The fame happens when a piece of gravel fticks 
in the ureter, or when forne part of the inteftinal canai be- 
comes inflamed. In thefe cafes, the irritative mufcular mo- 
tions are firft diftributed by unufual fHmulus, and a difordered 
action of the fenfual motions, or dizzinefs enfues. While in 
fea-iicknefs the irritative fenfual motions, as vertigo, precedes : 
and the difordered irritative mufcular motions, as thofe of the 
ftomach in vomiting, follow. 

10. When thefe irritative motions are difhirbed, if the de- 
gree be not very great, the exertion of voluntary attention to 
any other object, or any fudden fenfation, will disjoin thefe new 
habits of motion. Thus fome drunken people have become 
fober immediately when any accident has ftrongly excited cheir 
attention ; and fea-ficknefs has vanifhed when the fhip has 
been in danger. Hence, when our attention to other objects 
is moft relaxed, as juft before we fall afleep, or between our 
reveries when awake, thefe irritative ideas of motion and found 
are moft liable to be perceived ; as thofe who have been at fea, 
or have travelled long in a coach, fcem to perceive the vibrations 
of the fhip, or the rattling of the wheels, at thefe intervals ; 
which ceafe again, as foon as they exert their attention. That 
is, at thofe intervals they attend to the apparent motions, and 
to the battement of founds of the bodies around them, and for 
a moment miftake them for thofe real motions of the fhip, and 
noife of wheels, which they had lately been accuftomed to ; 
or at thefe intervals of reverie, or on the approach of fleep, 
thefe fuppofed motions or founds may be produced intirely by 
imagination. 

We may conclude from this account of vertigo, that fea- 
ficknefs is not an effort of nature to relieve herfelf. but a ne- 
ceffary confequence of the affociations or catenations of ani- 
mal motions ; and may thence infer, that the vomiting, which 
attends the gravel in the ureter, inflammations of the bowels, 
and the commencement of fome fevers, has a fimilar origin, 
and is not always an effort of the vis medicatrix naturre. But 
where the action of the organ is the immediate confequence 
of the ftimulating caufe, it is frequently exerted to diflodge that 
ftimulus, as in vomiting up an emetic drug ; at other times, the 
action of an organ is a general effort to relieve pain, as in con- 
vulfions of the locomotive mufcles ; other actions drink up 

and 
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and carry on the fluids, as in abforptiou and fecrction; ail 
which may be termed efforts of nature to relieve, or to pre- 
ferve herfelf. 

ir. The cure of vertigo will frequently depend on our pre- 
vioufly inveftigating the caufe of i.t, which, from what has 
been delivered above, may originate from the diforder of any 
part of the great tribes of irritative motions, and of the affoci- 
ate motions catenated with them. 

Many people, when they arrive at fifty of fixty years of age, 
are affedled with flight vertigo, which is generally, but wrongly 
afcribed to indigeftion, but in reality arifes from a beginning 
defe£t of their fight; as about this time, they alfo find it ne- 
ceffary to begin to ufe fpectacles, when they read fmall prints, 
especially in winter, or by candle light, but are yet able to read 
without them during the fummerdays, when the light is ftronger. 
Thefe people do not fee objects fo diftindtly as formerly, 
and by exerting their eyes more than ufual, they perceive the 
apparent motions of objects, and confound them with the real 
motions of them ; and therefore cannot accurately balance 
themfelvesfoas eafily topreferve their perpendicularity by them. 
That is, the apparent motions of objedts, which are at reft, 
as we move by them, mould only excite irritative ideas : but 
as thefe are now become lefs diftin£t, owing to the beginning 
imperfection of our fight, we are induced, voluntarily, to at- 
tend to them ; and then thefe apparent motions become fuc- 
ceeded by fenfation ; and thus the other parts of the trains of 
irritative ideas, or irritative mufcular motions, become difor- 
dered, as explained above. In thefe cafes of flight vertigo, I 
have always promifed my patients, that they would get free 
from it in two or three months, as they fhould acquire the ha- 
bit of balancing their bodies by lefs diftinct obje&s, and have 
leldom been miftaken in my prognoftic. 

There is an auditory vertigo, which is called a noife in the 
head, explained in No. 7. of this fection, which alfo is very liable 
to affect people in the advance of life, and is owing to their 
hearing lefs perfectly than before. This is fometimes called a 
ringing, and fometimes a finging, or buzzing, in die cars, and 
is occalioned by our nrft experiencing a difagreeable fenfation 
from our not being able diftindtly to hear the founds we ufed for- 
merly to hear diftinctly. And this difajneeable fenfation excites 
defire and confequent volition ; and when we voluntarily attend 
to fmall indiftindt founds, even the whifpering of the air in a 
room, and the pulfations of the arterirs of the ear, are fucceed- 
ed by fenfation; which minute found ought only to have pro- 
duced irritative fenfual motions, or unncrccived ideas. See Se£t 

XVII. 
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XVtI. 3. 6. Thefe patients after a while lofe this auditory- 
vertigo, by acquiring a new habit of not attending voluntarily to 
thefe indiftindt founds, but contenting themfelves with the lefs 
accuracy of their fenfe of hearing. 

Another kind of vertigo begins with the disordered action 
of fome irritative mufcular modons, as thofe of the ftomach 
from intoxication, or from emetics ; or thofe of the ureter, 
from the ftimulus of a ftone lodged ill it; and it is probable, 
that the difordered motions of fome of the great congeries of 
glands, as of thofe which form the liver, or of the inteftinal ca- 
nal, may occalion vertigo in confequence of their motions be- 
ing aflociated or catenated with the great circles of irritative 
motions ; and from hence it appears that the means of cure 
muft be adapted to the caufe. 

To prevent fea-ficknefs, it is probable, that the habit of 
fwinging, for a week or two before going on fhipboard, might 
be of fervice. For the vertigo irom failure of fight, fpeclacles 
may be ufed. For the auditory vertigo, aether may be dropt 
into the ear to flimulate the part, or to difTolve ear-wax, if fuch 
be a part of the caufe. For the vertigo arifing from indiges- 
tion, the Peruvian bark, and a blifter, are recommended. And 
for that owing to a ftone in the ureter, veneiedtion, cathartics, 
opiates, fal foda aerated. , 

12. Definition of vertigo. 1. Some of the irritative fenfual, 
or mufcular motions, which were ufually not fucceeded by fen- 
fation, are in this difeafe fucceeded by fenfation ; and the trains 
or circles ot motions, which were ufually catenated with them, 
are interrupted, or inverted, Or proceed in confufion. 2. The 
ienfitive and voluntary motions continue undifturbed. 3. The 
affociate trains or circles of motions continue ; but their cate- 
nations with fome of the irritative motions are difordered, or 
inverted, or diflevered. 



SECT. XXI. 

ON DRUNKENNESS. 



Sleep from fatiety of hunger. From rocking children. 
From uniform founds. 2. Intoxication from common food 
after fatigue and inanition. 3. From wine or opium. 
Chilnefs after meals. Vertigo. Why pleafure is produced 
by intoxication, and by ftuinging and rocking children. 
And why pain is relieved by it. 4. JVhy drunkards Jl ag- 
ger audflammer, and are liable to weep. 5. And become 
delirious. Jleepy, andflupid. 6. Or make pale urine and 
B b vomit. 
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vomit. 7. Ohjecls are feen double. 8. Attention of the 
mind diminishes drunkennefs. 9. Difordered irritative 
motions of all the fenfes. IO. Difeafesfrom drunkennefs. 
II. Definition of drunkennefs. 

1. In the ftate of nature, when the fenfe of hunger is appeafed 
by the ftimulus of agreeahle food, the bufinefs of the day is 
over, and the human favage is at peace with the world, he then 
exerts little attention to external objedts, pleafing reveries of 
imagination fucceed, and at length fleep is the re-fult : till the 
nourishment which he has procured, is carried over every part 
of the iyftem to repair the injuries of action, and he awakens 
with frefh vigour, and feels a renewal of his fenfe of hunger. 

The juices of fom.e bitter vegetables, as of the poppy and the 
laurocerafus, and the ardent fpirit produced in the fermentation of 
the fugar found in vegetable juices, are fo agreeable to thenerve3 
of the ftomach, that, taken in a fmall quantity, they inftantly 
pacify the fenfe of hunger; and the inattention to external fti- 
muli, with the reveries of imagination, and fleep, fucceed, in the 
fame manner as when the ftomach is filled with other lefs in- 
toxicating food. 

This inattention to the irritative motions, occafioned by exter- 
nal ftimulijis a very important circumftance in the approach of 
ileep, and is produced in young children by rocking their cra- 
dles ; during which all vifible objects become indiftindt to them. 
An uniform foft repeated found, as the murmurs of a gentle 
current, or of bees, are laid to produce the fame efFedt, by 
prefenting indiftindt ideas of inconfequential founds, and by thus 
Healing our attention from other objects, whilft by their con- 
tinued reiterations they become familiar themfelves, and we 
ceafe gradually to attend to any thing, and fleep enfues. 

2. After great fatigue or inanition, when the ftomach is fud- 
denly filled with flefh and vegetable food, the inattention to ex- 
ternal ftimuli and the reveries of imagination become fo confpi- 
cuous as to amount to a degree of intoxication. The fame is 
at any time produced by fuperadding a little wine or opium to 
our common meals ; or by taking thefe Separately in confider- 
able quantity ; and this more efficacioufly after fatigue or ina- 
nition ; becaufe a lefs quantity of any ftimulating material will 
excite an organ into energetic adlion, after it has lately been 
torpid from defedt of ftimulus ; as objects appear more lumi- 
nous after we have been in the dark ; and becaufe the fufpen- 
fion of volition, which is the immediate caufe of fleep, is fooner 
induced, after a continued voluntary exertion has in part ex- 
haufted.the fenforial power of volition; in die fame manner as 

we- 
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we cannot contract a fingle mufcle long together without inter- 
vals of inaction. 

3. In the beginning of intoxication we are iuclined to fleep, 
as mentioned above, but by the excitement of external circum- 
stances as of noife, light,-bufinefs, or by the exertion of volition, 
we prevent the approaches of it, and continue to. take into our 
ftomach greater quantities of the inebriating materials. By thefe 
means the irritative movements of the ftomach are excited into 
greater action than is natural; and, in confequence, all the irri- 
tative tribes and trains of motion which are catenated with them, 
become fufceptible of ftronger action from their accuftomed fti- 
muli ; becaule thefe motions are excited both by their ufual ir- 
ritation, and by their affociation with the increafed actions of 
the ftomach and lacteals. Hence the fkin glows, and the heat 
of the body is increafed, by the more energetic action of the 
whole glandular fyftem : and pleafure is introduced in confe- 
quence of thefe increafed motions from internal ftimulus. Ac- 
cording to Law 5. Sect. IV. on Animal Caufation. 

From this great increafe of irritative motions from internal 
ftimulus, and the increafed fexafation introduced into the fyftem 
in confequence ; and fecondly, from the increafed fenfitive mo- 
lions in confequence of this additional quantity of fenfation, fo 
much fenforial power is expended, that the voluntary power 
becomes feebly exerted, and the irritation from the ftimulus of 
.external objects is lefs forcible ; the external parts of the eye 
are not, therefore, voluntarily adapted to the diftances of objects ; 
•whence the apparent motions of thofe objects either are feen 
double, or become too indiftinct for the purpofe of balancing 
-the body, and vertigo is induced. 

Hence we become acquainted with that very curious circum- 
ftance, why the drunken vertigo is attended with an increafe of 
pleafure ; for the irritative ideas and motions occafioned by in- 
ternal ftimulus, that were not attended to in our fober hours, 
are now juft fo much increafed as to be fucceeded by pleafure- 
able fenfation, in the fame manner as the more violent motions 
of our organs are fucceeded by painful fenfation. And hence a 
greater quantity of pleafureable fenfation is introduced into the 
.conftitution ; which is attended in fome people with an increafe 
of benevolence and good humour. 

If the apparent motions of objects are much increafed, as when 
we revolve on one foot, or are fwung on a rope, the ideas of 
-thefe apparent motions are alfo attended to, and are fucceeded 
•with pleafureable fenfation, till they become familiar to us by 
frequent ufe. Hence children are at firft delighted with thefe 
kinds of cxercife, and with riding, and failing ; and hence rock- 
in": 
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ing young children inclines them to fleep. For though in the 
vertigo from intoxication the irritative ideas of the apparent mo- 
tions of objects are indiftinct from their decreafe of energy ; yet, 
in the vertigo occafioned by rocking or fwinging, the irritative 
ideas of the apparent motions of objects are increafed in energy ; 
and hence they induce pleafure into the fyftem, but are equally 
indiftinct, and in confequence equally unfit to balance ouilelves 
by. This addition of pleafure precludes defire or averfion, and, 
in confequence the voluntary power is feebly exerted ; and on 
this account rocking young children inclines them to fleep. 

In what manner opium and wine act in relieving pain, is ano- 
ther article that well deferves our attention. There are many 
pains that originate from defect as well as from excefs of ftimu- 
lus ; of thfefe are thofe of the fix appetites of hunger, thirft, luff, 
the want of boat, 6f diftention, and of frefh air. Thus, if our 
cutaneous capillaries oe3fe to act from the diminifhed ftimulus 
of heat, when we are expofed to cold weather, or our ftomach 
is uneafy for want of food j thefe are both pains from defect of 
Stimulus, and in confequence opium, which Simulates all the 
moving fyftem into increafed action, muff relieve them. Eut 
this is not the cafe in thole pains which arife from excefs of fti- 
snulus, s c in violent inflammations; in thefe the exhibition of 
opium is frequently injurious, by increasing the action of the fyf- 
tem, already too great, as in inflammation of the bowels mortifi- 
cation is often produced by the ftimulus of opium. Where, 
however, no fuch bad confequences follow, the ftimulus of 
opium, by increasing all the motions of the fyftem, expends fo 
much of the fenforial power, that the actions of the whole fyf- 
tem foon become feebler, and in confequence thofe which pro- 
duced the pain and inflammation. 

4. When intoxication proceeds a little further, the quantity 
of pleafureable fenfation is fo far increafed, that all deiire 
ceafes, for there is no pain in the fyftem to excite it. Hence, 
the voluntary exertions are diminished, daggering and ftam- 
mering fucceed; and the trains of ideas become more and more 
inconfiftent, from this defect of voluntary exertion, as explained 
in the fections on fleep and reverie ; whilft thofe paffions which 
are unmixed with volition, are more vividly felt, and fhewn 
With lefs referve: hence pining love, or fuperftitious fear, and 
the maudling tear dropped on the remembrance of the moft 

■ trifling diftrefs. 

5. At length all thefe rircumftances are increafed ; the quan- 
tity of pleafure introduced into the fyftem by the increafed ir- 
ritative mufcular motions of the whole fanguiferous, and glan- 
dular, and abforbent fy Items, becomes fo great, that the or- 
gans 
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gans of fenfe are more forcibly excited into action by this in- 
ternal pleafureable fcnfation, than by the irritation from the 
ftimulus of external objects. Hence the drunkard ceafes to 
attend to external ftimuli ; and as volition is now alfo fufpended, 
the trains of his ideas become totally inconfiftent, as in dreams 
or delirium; and at length a ftupor fucceeds from the great ex- 
hauftion of fenforial power, which probably does not even 
admit of dreams, and in which, as in apoplexy, no motions 
continue but thofe from internal ftimuli, from fenfation, and 
from aflbciation. 

6. In other people a paroxyfm of drunkennefs has another 
termination ; the inebriate, as foon as he begins to be vertigi- 
nous, makes pale urine in great quantities, and very ire- 
quently, and at length becomes fick, vomits repeatedly, cr 
purges, or has profule fvveats, and a temporary fever enfues, 
with a quick ftrong pulfe. This in fome hours is fucceeded by 
fleep; but the unfortunate bacchanalian does not perfectly re- 
cover himfelf till about the fame time of the fucceeding day, 
when hiscourfe of inebriation began : as fhewn in Sect. XVII. 
1. 7. on Catenation. The temporary fever, with ftrong puife, 
is owing to the fame caufe as the glow on the fkin mentioned 
in the third paragraph of this Section : the flow of urine and 
ficknefs arifes from the whofe fyftem of irritative motions be- 
ing thrown into confufion by their aflbciations with each other ; 
as in fea-ficknefs, mentioned in Se£t. XX. 4. on Vertigo; and 
which is more fully explained in Sect. XXIX. on Diabetes. 

7. In this vertigo from internal caufes we fee objects double, 
as two candles initead of one, which is thus explained. Two 
lines drawn through the axes of our two eyes meet at the ob- 
ject we attend to : this angle of the optic axes increafes or di- 
"ir.inifhes with the lefs or greater diftances of objects. All ob- 
jects before or behind the place where this angle is formed, 
appear double; as any one may obferve by holding up a pen 
between his eyes and the candle ; when he looks attentively at 
a fpot on the pen, and carelefily at the candle, it will appear 
double ; and the revcrfe when he looks attentively at the can- 
dle, and carelefily at the pen ; fo that in this cafe the mufcles of 
the eye, like thofe of the limbs, ftagger and are difobedient to 
the expiring efforts of volition. Numerous objects are indeed 
lbmetimes fecn by the inebriate, occahoned by the refractions 
made by the tears, Which ftandupon his eyelids. 

8. This" vertigo alfo continues, when the inebriate lies in his 
bed, in the dark, or with his eyes clofed; and this more pow-- 
erfuliy than when he is erect, and in the light. For the irri- 
tative ideas oi the apparent motions of objects are now excited 

by 
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by irritation from internal ftimulus, or by aflbciation with 
other irritative motions; and the inebriate, like one in a dream, 
believes the objects of thefe irritative motions to be prefent, and 
feels himfelf vertiginous. I have obferved in this fituation, lb 
long as my eyes and mind were intent upon a book, the fick- 
nefs and vertigo ceafed, and were renewed again the moment 
I difcontinued this attention; as was explained in the preced- 
ing account of fea-ficknefs. Some drunken people have been 
known to become fober inftantly from fome accident that has 
ftrongly excited their attention, as the pain of a broken bone, 
or the news of their houfe being on fire. 

9. Sometimes the vertigo from internal caufes, as from in- 
toxication, or at the beginning of fome fevers, becomes fo uni- 
versal, that the irritative motions which belong to other organs 
of fenfe, are fucceeded by fenfation or attention, as well as 
thofe of the eye. The vertiginous noife in the ears has been 
explained™ Section XX. on Vertigo. The tafte of the faliva, 
which in general is not attended to, -becomes perceptible, and 
the patients complain of a bad tafte in their mouth. 

^ The common fmells of the furrounding air fometimes ex- 
cite the attention of thefe patients, and bad fmells are com- 
plained of, which, to other people, are imperceptible. The 
irritative motions that belong to the fenfe of preffure, or of 
touch, are attended to, and the patient conceives the bed to 
librate, and is fearful of falling out of it. The irritative mo- 
tions belonging to the fenfes of diftention, and of heat, like 
thofe above-mentioned, become attended to at this time : hence, 
we feel the pulfation of our arteries all over us, and complain 
©f heat, or of cold, in parts of the body where there is no ac- 
cumulation or diminution of actual heat. All which are to be 
explained, as in the laft paragraph, by the irritative ideas be- 
longing to the various fenfes being now excited by internal fti- 
muli, or by their aiTociations with other irritative motions. 
And that the inebriate, like one in a dream, believes the ex- 
ternal objects, which ufually caufed thefe irritative ideas, to 
be now prefent. 

10. The difeafes in confequence of frequent inebriety, or 
of daily taking much vinous fpirit without inebriety, coniiir. in 
the paralyfis, which is liable to fucceed violent Simulation. 
Organs, whofe actions are afTociated with others, are fre- 
quently more affected than the organ which is ftimulated into 
two violent adion. See Sed. XXlV. 2.8. Hence, in drunken 
people it generally happens, that the fecretory vefTels of the 
liver become firit paralytic, and a torpor, with confequent gall- 
flones or fchinus of this vifcus, is induced with concomitant 

jaundice; 
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jaundice ; otherwife it becomes inflamed in confequence of pre- 
vious torpor ; and this inflammation is frequently transferred 
to a more fenfible part, which is affociated with it, and pro- 
duces the gout, or the rofy eruption of the face, or fome other 
leprous eruption on the head, or arms, or legs. Sometimes the 
ftomach is firft affe&ed, and paralyfis of the lacteal fyftem 
is induced; whence a total abhorrence from flefti -food, and 
general emaciation. In others, the lymphatic fyftem is af- 
fe&ed with paralyfis, and dropfy is the confequence. In fome 
inebriates, the torpor of the liver produces pain without ap- 
parent fchirrus, or gall-ftones, or inflammation, or confquent 
gout, andinthefeepilepfyorinfanity are often the confequence. 
All which will be more fully treated of in the courfe of the work, 
I am well aware, that it is a common opinion, that the gout 
is as frequently owing to gluttony in eating, as to intemperance 
in drinking fermented or fpirituous liquors. To this I anfwer, 
that I have feen no perfon afflidted with the gout, who has net 
drank freely of fermented liquor, as wine and water, or imall 
beer ; though, as the difpofition to all the difeafes which haver 
orginated from intoxication, is in fome degree hereditary, a 
lefs quantity of fpirituous potation will induce the gout in thofe 
who inherit the difpofition from their parents. To which I 
mud add, that in young people the rheumatifm is frequently 
miftaken for the gout. 

Spice is feldom taken in fuch quantity as to do any material 
injury to the fyftem • fleth-meats, as well as vegetables, are the 
natural diet of mankind ; with thefe a glutton maybe crammed 
up to the throat, and fed fat like a flailed ox; but he will 
not be difeafed, unlefs he adds fpirituous or fermented liquor to 
his food. This is well known in the diftilieries, where the 
fwine, which are fattened by the fpirituous fediments of barrels, 
acquire difeafed livers. But mark what happens to a man,, 
who drinks a quart of wine or of ale, if he has not been habi- 
tuated to it. He lofes the ufe both of his limbs and of his un- 
derftanding ! He becomes a temporary idior, and has a tempo- 
rary ftroke of the palfy ! And though he flowly recovers after 
fome hours, is it not reafonable to conclude, that a perpetual re- 
petition of fo powerful a poifon muft at length permanently 
affe£t him? — If a perfon accidentally becomes intoxicated by 
I eating a few mufhrooms of a peculiar kind, a general alarm 
is excited, and he is faid to be poifoned, and emetics are exhi- 
bited ; but fo familiarifed are we to the intoxication from vinous 
j fpirit, that it occafions laughter rather than alarm. 

There is, however, confiderable danger in too haftily dif- 

eontinuing the ufe of fo ftrong a ftimulus, left the tsrpor of the 

& fyftem, 
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fyftem, or paralyfis, mould fooner be induced by the omiflion 
than by the continance of this habit, when unfortunately ac- 
quired. A golden rule for determining the quantity which 
may with fafety bedifcontinued, is delivered in Se£t. XII. 7. 8. 
1 1 . Definition of drunkennefs. 1 . Many of the irritative mo- 
tions are much increafed in energy by internal Simulation. 

2. A preat additional quantity of pleafureablefenfation is 
occafionedby this increafed exertion of the irritative motions. 
And many fenfitive motions are produced in confequence of 
this increafed fenfation. 

3. The aflbciated trains and tribes of motions, catenated 
with the increafed irritative and fenfitive motions, are difturbed, 
and proceed in confufion. 

4. The faculty of volition is gradually impaired; whence 
proceed the inilability of locomotion, inaccuracy of perception, 
and ineonllftency of ideas ; and is at length totally fufpended, 
and a temporary apoplexy fucceeds. 



SECT. XXII. 

OF PROPENSITY TO MOTION, REPETITION AND 
" IMITATION. 

I. Accumulation of fenforial power in hemiplagia, infleep, 
in cold fit of fever, in the locomotive mufcles, in the organs 
of fenfe. Produces propenfty to a£lion. II. Repetition 
by three fenforial pozvers. In rhimes and alliterations, in. 
mujic, dancing, architedlure, landfcape-painting, beauty. 
III. I. Perception conffls in imitation. Four kinds of 
imitation. 2. Voluntary. Dogs taught to dance. 3. Sen- 
fitive. Hence fympathy, and all our virtues. Conta- 
gious matter of venereal ulcers, of hydrophobia, of jail- 
fever, of ' f mall-pox,, produced by imitation, and the fex of 
the embryon. 4. Irritative imitation. 5. Imitations re- 
folvable into affociations. 

I. 1. IN the hemiplagia, when the limbs on one fide have 

loft their power of voluntary motion, the patient is for many 

perpetually employed in moving thofe of the other. 2. 

When the voluntary power is fufpended during fleep, there 

commences a ceafelefs flow of fenfitive motions, or ideas of 

ination, which compofe our dreams. 3. When, in the 

cold fit of an intermittent fever, fome parts of the fyftem have 

for a time continued torpid, and have thus expended lefs than 

their ufual expenditure of fenforial power, a hot fit fucceeds, 

. violent action of thofe veffels which had previoufly been 

quiefcent. 
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quicfcent. All thefe are explained from an accumulation of 
fenforial power during the inactivity of fome part of thefyftem. 

Befides the very great quantity of fenforial power perpetu- 
ally produced and expended in moving the arterial, venous, and 
glandular fyftems, with the various organs of digdlion, as de- 
i'cribed in Seaion XXXII. 3. 2. there is alfo a conftant ex- 
penditure of it by the action of our locomotive mufcies and or- 
gans of fenfe. "Thus, the thicknefs of the optic nerves, where 
they enter the eye, and the great expanfion of the nerves of 
touch beneath the whole of the cuticle, evince the great con* 
fumption of ienforial power by thefe fenfes. And our perpe- 
tual mufcular a&ions in the common offices of life, and in con- 
ftantly prefervirig the perpendicularity of our bodies during 
the day," evince a confiderable expenditure of the fpirit of ani- 
mation by our locomotive mufcies. It follows, that if the ex- 
ertion of thefe organs of fenfe and mufcies be for a while inter- 
mitted, that fome quantity of fenforial power muff, be accumu- 
lated, and a propsnfity to activity of fome kind enfue from the 
increafed excitability of the fyftem. Whence proceeds the irk- 
fomenefs of a continued attitude, and of an indolent life. 

However fmall this hourly accumulation of the fpirit of ani- 
mation may be, it produces a propenlity to fome kind of action ; 
but it neverthelefs requires either defire or averfion, either plea- 
fure or pain, or fome external ftimulus, or a previous link of 
affociation, to excite the fyftem into a&ivity : thus it frequently 
happens, when the mind and body are fo unemployed as not to 
pofiefs any of the three firft kinds of hamuli, that the laft takes 
place, and confumes the fmall but perpetual accumulation of 
fenforial power. Whence fome indolent people repeat the fame 
verfc for hours together, or hum the fame tune. Thus the poet : 

Onward he trudged, net knowing what he sought, 
And whistled as'he went, for want of thought. 

II. The repetitions of motions may be at firft produced, ei- 
ther by volition, or by fenfation, or by irritation ; but they foon 
become eaher to perform than any other kinds of acfion, be- 
caufe they foon become affociated together, according to law 
the feventh, Section IV. on Animal Caufation. And, becaufe 
their frequency of repetition, if as much fenforial power be 
produced during every reiteration as is expended, adds to the 
facility of their production. 

If a ftimulus be repeated at uniform intervals of time, as 
detcribed in Se&. XII. 3. 3. the aciion, whether of our muf- 
cies or organs of fenfe, is produced with ftill greater facility or 
■ry • becaufe the fenforial power of affociation, mentioned 
C c above, 
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above, is combined with the fenforial power of irritation ; that 
is, in common language, the acquired habit affifts the power of 
the ftimulus. 

This not only obtains in the annual, lunar, and diurnal ca- 
tenations of animal motions, as explained in Seel. XXXVI. 
which are thus performed with great facility and energy ; but 
in every leis circle of actions or ideas, as in the burthen of a 
fong, or the reiterations of a dance. To the facility and dif- 
tinefneis with which we hear founds at repeated intervals, we 
owe the pleafure which we receive from muiical time, and from 
poetic time; as defcribed in Botanic Garden, P. 2. Interlude 
3. And to this the pleafure we receive from the rhimes and al- 
literations of modern verification; the fouree of which, with- 
out this key, would be difficult to difcover. And to this like- 
wife fhouid be afcribed the beauty of the duplicature in the per- 
fect tenie of the Greek verbs, and of fome Latin ones, as tango> 
, mordeo momordk 

There is no variety of notes referable to the gamut in the 
ng of die drum ; yet if it be performed in mufical time, it is 
to our ears ; and therefore this pleafureable fenfation 
muft be owing to the repetition of the divifions ot the founds at 
certain intervals of time, or muiical bars. Whether thcfetime3 
or bars are diftinguifhed by a paufe, or by an emphahs or accent, 
certain it is, that this diftincTion is perpetually repeated; other- 
wile the ear could not determine inftantly, whether the fuccef- 
fions of found were in common or in triple time. In common 
time there is a divifion between every two crotchets, or other 
notes of equivalent time, though the bar in written mufic is put 
after every fourth crotchet, or notes equivalent in time ; in triple 
time the divifion or bar is after every three crotchets, or notes 
equivalent; fo that in common time the repetition recurs more 
frequently than in triple time. The grave or heroic verfes of 
the Greek and Latin poets are written in common time; the 
ch heroic verfes, and Mr. AnfHe's humorous verfes in his 
le, are written in the fame time as the Greek and La- 
tin verfes, but are one bar fhorter. The Englifh grave or he- 
roic verfes are mealured by triple time, as Mr. Pope's tranfla- 
tion of Homer. 

But befides thefe little circles of mufical time, there are the 
greater returning periods, and the Thill more diftant choruffes, 
1, like the rhimes at the ends of verfes, owe their beauty to 
repetition ; that is, to the facility and diftin£tnefs with which we 
perceive founds, which we expect to perceive, or have perceiv- 
i or, in die language of this work, to li cafe 

and energy with which our organ is excited by the combined 

fenforial 
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fenforial powers of affociation and irritation, than by the latter 

iv. 
A certain uniformity or repetition of parts enters the v 
competition of harmony. Thus two-octaves neareft to each 
ether in the fcale commence their vibrations b ter every 

fecond vibration of the higher one. Atid where the firft, third, 
and fifth compofe a chord, the vibration's concur or coincide fre- 
quently, though Pel's fo than in the two octaves. It is proba- 
ble that thefe chords bear fome analogy to a mixture oi t! 
alternate colours in the fun's fpeftrum, feparated by a pri 

The pleafure we receive from a melodious fucceiuon of 
notes referable to the gamut, is derived from another fource, viz. 
to the pendiculation or counteraction of antagonilt fibres. See 
Botanic Garden, P. 2. Interlude 3. If to thefe be added cur 
early affociations of agreeable ideas with certain proportions of 
found, 1 fuppofc from thefe three fources fprings all the delight 
of mufic, fo celebrated by ancient authors, and fo enthufiaftical- 
ly cultivated at preient. See Seel. XVI. No. 10. on Inftind. 

This kind of pleafure, ariling from repetition ; that is, from 
the facility and diftinanefs with which we perceive.and under- 
hand repeated fenfations, enters into all the agreeable arts, and 
when it is carried to ex^efs, is termed formality. The art of 
dancing, like that of mufic, depends, for a great part of the plea. 
fure it affords, on repetition; architecture, efpecially the Gre- 
.cian, conlifls of one part being a repetition of another; and 
hence the beauty of the pyramidal outline in landfcape-painting, 
where one fide of the pidure may be faid in fome mcafure to 
balance the other. So univerfally does repetition contribute to 
our pleafure in the fine arts, that' beauty itielf has been defined, 
by fome writers, to confift in a due combination of uniformity 
and variety. See Seel. XVI. 6. _ • , ,• 

III.. 1. 'Man is termed, by Ariftotle, an imitative animal : this 
propenfity to imitation not only appears in the actions of chil- 
dren, but in all the cuftoms and fafhions of the world: many 
thousands tread in the beaten paths of others, for one who tra- 
verfes regions of his own difcovery. The origin of this pro- 
penfity to imitation has not, that I recoiled, been deduced from 
anv known principle : when any action preiems itielf to the 
view of a child, as of whetting a knife, or threading a needle, 
the parts of this action, in reipect of time, motion, figure, are 
imitated by a part of the retina of his eye: to perform this ac- 
tion, therefore, with his hands, is ealier to him than 10 invent 
any new action, becaufe it contifts in repeating with another 
fet of fibres, viz. with the moving mufcles, what he had jufl 
formed by fome parts of the retina; jufl as in dancing we 

transfer 



%go REPETITION AND Sect. XXII. 3. 

transfer the times of motion from the actions of the aud 
nerves to the mufcles of the limbs. Imitation, therefore, confifts 
of repetition, which we have fhewn above to be the eafieff, kind 
of animal action, and which we perpetually fall into when we 
poffefs an accumulation of lenforial power, which is not other- 
wife called into exertion. 

It has been (hewn, that our ideas are configurations of the 
organs of ienfe, produced originally in confequence ot the fti- 
mulus of external bodies. And that tbefe ideas, or configura- 
tions of the organs of ienfe, refemble, in fome property, a 
refpondent property of external matter; as the parts of die 
fenfes of fight and of touch, which are excited into action, 
refemble, in figure, the figure of die ftimulating body ; and pro- 
bably alio the colour and the quantity of deniity which they 
perceive : as explained in Se<5'c. XIV. 2. 2. Hence it appears, 
that our perceptions themfelves are copies ; that is, imitations of 
i'ome properties of external matter: and the propenfity to imi- 
tation is thus interwoven with our exiftence, as it is produced 
by the ■ftim.uli of external bodies, and is afterwards repeated by 
our volitions and fenfations, and thus conftitui.es all the opera- 
tions of our minds, 

2. Imitations refolve themfelves into four kinds; voluntary, 
fenfitive, irritative, and afibciate. The voluntary imitations 
are, when we imitate deliberately the actions ot others, either 
by mimicry, as in ailing a play, or in delineating a flower; or 
in the common actions of our lives, as in our drefs, cookery, 
language, manners, and even in our habits of thinking. 

Not only the greateft part of mankind learn all the common 
arts of life by imitating others, but brute animals feem capable 
of acquiring knowledge with greater facility by imitating each 
other, than by any methods by which we can teach them ; as 
dogs and cats, when they are lick, learn of each other to eat 
grafs ; and I fuppofe, that by making" an artificial dog perform 
certain tricks, as in dancing on his hinder legs, a living dog might 
be eafiiy induced to imitate them; and that the readieft way of 
inftrudting dumb animals is by pradfifing them with others of 
the fame fpecies, which have already learned the arts we v.ifh 
to teach them. The important ufe of imitation in acquiring 
natural language is mentioned in Section XVI. 7 and 8. on 
Inflincl. 

3. The fenfitive imitations are the immediate confequences 
ot pleafurc or pain, and thefe are often produced even contrary 
to the efforts of the will. Thus many young men, on fi 
cruel furgical operations, become fick, and fome even feel pain 
|n the parts of their own bodies which they fee tortus . 

won 
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wounded in others ; that is, they in fome meafure imitate,by the 
exertions of their own fibres, die violent actions which they wit- 
neffed in thofe of others. In this cafe a double imitation takes 
place ; firft, the obferver imitates, with the extremities of the optic 
nerve, the mangled limbs which are prefent before his eyes; then, 
by a fecond imitation, he excites fo violent action of the fibres 
of his own limbs, as to produce pain in thofe parts of his own 
body which he faw wounded in another. In thefe pains, pro- 
duced by imitation, the effect has fome fimilarity to the caufe 
which diftinguifhes them from thofe produced by afiociution ; 
as the pains of the teeth, called tooth-edge, which are produced 
by affociation with difagreeable founds, as explained in Sect. 
XVI. 10. 

The effect of this powerful agent, imitation, in the moral 
world, is mentioned in Sect. XV I. 7. as it is the foundation of 
all our intellectual fympathies, with the pains and pleafures of 
others, and is, in confequence, the fource of all our virtues. For 
in what confifts our fympathy with the miferies, or with the 
joys, of our fellow creatures, but in an involuntary excitation 
or ideas, in fome meafure limilar or imitative of thofe which 
we believe to cxift in the minds of the perfons whom we com- 
miferate or congratulate? 

There are certain concurrent or fucceflive actions of fome.- 
of the glands, or other parts of the body, which are poffeffed 
offenfation, which become intelligible from this propenfity to 
imitation. Of thefe are the production of matter by the mem- 
branes of the fauces, or by thefkin, in confequence of the ve- 
nereal difeafe previoufly affecting the parts of generation. 
Since, as no fever is excited, and as neither the blood of fueh 
patients, nor even the matter from ulcers of the throat, or from 
cutaneous ulcers, will, by inoculation, produce the venereal dif- 
eafe in others, as obferved by Mr. Hunter, there is reafon to con- 
clude, that no contagious matter is conveyed thither by the 
blood- veffels ; but that a milder matter is formed by the actions 
of the fine veffels in thofe membranes imitating each other. See 
Section XXXIII. 2. 9. In this difeafe the actions of thefe vef- 
fels producing ulcers on the throat and fkin, are imperfect imi- 
tations of thofe producing chanker, or gonorrhoea ; fincc the 
matter produced by them is not infectious, while the imitative 
actions in the hydrophobia appear to be perfect refemblances, 
as they produce a material equally infectious with the original 
one which induced them. The contagion from the bite of a 
m:;d dog differs from other contagious materials, from its being 
communicable from other animals to mankind, and from many 
animals to each odrer; the phenomena attending the hydro- 
phobia 
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phobia are, in fome degree, explicable on the foregoing theory. 
The infectious matter does not appear to enter the circulation, 
as it cannot be traced along the courfe of the lymphatics from 
the wound, nor is there any fwclling of the lymphatic glands, 
nor does anv fever attend, as occurs in the fmall-pox, and in ma- 
ny other contagious difeafes ; yet, by fome unknown procefs, the 
difeafe is communicated from' the wound to the throat, mid that 
many months after the injury, fo as to produce pain and hy- 
drophobia, with a fecretion of infectious faliva of the fame kind 
as that of the mad dog which inflicted the wound. 

This fubjedt is very intricate. It would appear, that by cer- 
tain morbid actions of the falivary glands of' the mad dog, a 
peculiar kind of faliva is produced; which being inftilled into 
a wound of another animal, ftimulates the cutaneous or mu- 
cous glands into morbid actions, but which are ineffectual in 
refpecl: to the production of a limilar contagious materal ; but 
the falivary glands, by irritative fympathy, are thrown into 
fimilar action, and produce an infectious faliva fimilar to that 
inftilled into the wound. 

Though in many contagious fevers a material fimilar to 
that which produced the difeafe is thus generated by imitation, 
yet there are other infectious materials which do not thus pro- 
te themfelves, but which feem to act like flow poifons. 
Of this kind was the contagious matter which produced the jail- 
fever at the afftzes at Oxford about a century ago ; which, 
though fatal to fo many, was not communicated to their nurfes 
or attendants. In thefe cafes the imitations of the fine veiTels, 
as above defcribed, appear to be imperfect, and do not there- 
fore produce a matter nilar to that which ftimulates them ; 
in this circumftance reiembling the venereal matter in ulcers of 
the throat or fkin, according to the curious difcovcry of Mr. 
Hunter above related, who found, by repeated Inoculations, 
that it would not infect. Hunter on Venereal Difeafe, Part vi. 

the p. I. 

Another example of morbid imitation is in the production 
of a great quantity of contagious matter; as in the inoculated 
fmall-pox, from a fmall quantity of it inferted into the arra 5 
and probably diffufed in the blood. Thefe particles of conta- 
gious matter flimulate the extremities of the fine arteries of the 
&in, and caufe them to imitate fome properties of thofe par- 
ticles of contagious matter, fo as to produce a thoufand-fold 
of a fimilar material. See Sea. XXXIII. 2. 6. Other inftan- 
i e mentioned in the Section on Generation, which fhew 
*he pr the extremities of the feminal glands may 

mind, or adtions of the organs of 
A fenfe. 
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fenfc, and thus occafion the male or female fex of the embryon* 
SeeSea.XXXIX. 6. 

4. We come now to thofe imitations which arc not attended 
with fenfation. Of thefe are all the irritative ideas already ex- 
plained, as when the retina of the eye imitates, by its action or 
eonfigu ration, the tree or the bench which I fhun in walking 
pa ft without attending to them. Other examples of thefe irri- 
tative imitations are daily obfervable in common life: thus, one 
yawning perfon fhall fet a whole company a yawning ; and feme 
nave acquired winking of the eyes, or impediments of fpeech, 
by imitating their companions without being confeious of it. 

5. Belides the three fpecies of imitations above defcribed, there 
may be fomeafibciate motions, which may imitate each other 
in the kind as well as in the quantity of their action; but it is 
difficult to diftinguifh them from the aflbciations of motions 
treated of in Section XXXV. Where the actions of other 
perions are imitated, there can be no doubt, or where we imi- 
tate a preconceived idea, by exertion of our locomotive mufcles, 
as in painting a dragon ; all thefe imitations may aptly be re- 
ferred to die fources above defcribed, of the propenfity to activity 
and the facility of repetition : at the fame time I do not affirm, 
that all thole other apparent fenfitive and irritative imitations 
may not be refolvable into aflbciations of a peculiar kind, in 
which certain diftant parts of fimilar irritability or feniibility, 
and which have habitually acted together, may affect each 
other exaclly with the fame kinds of motion ; as many parts 
are known to fympathife in the quantity of their motions : and 
that, therefore, thev may be ultimately refolvable into aflbcia- 
tions of action, as defcribed in Sect. XXXV. 



SECT. XXIII. 
OF THE CIRCULATORY SYSTEM. 
I. The heart and arteries have no antagonift mufcles. Veins 
abforb the blood, propel it forwards, and diflend the heart: 
contraction of the heart difiends the arteries. Vena por- 
tarnm. II. Glands which take their fluids from the blood. 
With long necks, with Jhort necks, ill. Abforbent fyfi 
IV. Heat given out from glandular fecretions. Blood 
changes colour in the lungs and in the glands and capilla- 
ries. V. Blood is ab for bed by veins, as chyle by lacleal 
(fels, otherwife they could not join their fir earns. VI. 
Two kinds of ' Jlimulus, agreeable and dif agreeable. Glan- 
dular appetency. Glands originally pofjefjed fenjat 

I. WE now ftep forwards to illuftrate fome of the pheno- 
mena of difeafes, and to trace out their mod efficacious mc- 
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thods of cure ; and (hall commence this Subject with a fhort 
defcription of the circulatory SyStem. 

As the nerves, whofe extremities form out various organs 
of fenfe and mufcles, are all joined, or communicate, by means 
of the brain, for the convenience perhaps of the distribution of 
a fubtile ethereal fluid for the purpofe of motion ; fo all thofe 
veffels of the body which carry the groSTer fluids for the pur- 
pofes of nutrition, communicate with each other by the heart. 

The heart and arteries are hollow mufcles, and are there- 
fore endued with power of contraction in confequence of fti- 
mulus, like all other mufcular fibres ; but as they have no an- 
tagonist mufcles, the cavities of the veflels which they form 
would remain for ever clofed, after they have contracted thern- 
felves, unlefs fome extraneous power be applied to again difteud 
them. This extraneous power, in reSpect to the heart, is the 
current of blocd which is perpetually abibrbed by the veins from- 
the various glands and capillaries, and pufhed into the heart 
by a power probably very Similar to that which raifes the fap 
in vegetables in the Spring, which, according to Dr. Hale's ex- 
periment on the flump of a vine, exerted a force equal to a 
column of water above twenty feet high. This force of the 
current of blood in the veins is partly produced by their ab- 
sorbent power, exerted at the beginning of every fine ramifi- 
cation ; which may be conceived to be a mouth absorbing 
blood, as the mouths of the la6leals and lymphatics abforb chyle 
and lymph : and partly by their intermitted comprefTion by 
the pulfations of their generally concomitant arteries ; by 
which the blood is perpetually propelled towards the heart, as 
the valves in many veins, and the abforbent mouths in them 
all, will not fufFer it to return. 

The blood, thus forcibly injected into the chambers of the 
heart, diftends this combination of hollow mufcles; till by the 
Stimulus of distention they contract themSelves; and, puShing 
forwards the blood into the arteries, exert Sufficient force to 
overcome, in lefs than a Second of time, the vis inertiae, and 
perhaps lome elasticity, of the very extenSive ramifications of 
me two great fy Stems of the aortal and pulmonary arteries. 
The power neceSTary to do this in fo fhort a time mutt be con- 
siderable, and has been varioufly estimated by different phyiio- 
logiits. 

The mufcular coats of the arterial fyStem are then brought 
into action by the Stimulus of distention, and propel the blood 
to the mouths, or through the convulsions which precede the 
Secretory apertures oS the various glands and capillaries. 

In the veflfels of the liver there is no intervention of the 

heart ; 
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heart ; but the vena portaruin. which dees the office of an ar- 
tery, is diltcnded by the blood poured into it from the milen- 
tenc veins, and is by this diftention ftimulated to contracTit- 

and propel the blood to the mouths of the numerous glands 

h compofe that vifcus. 

I I. The glanduiar fyftem of vefTels may be divided into thofe 
which take Come fluid from the circulation, and thoie which 
give fomething to it. Thole which take their fluid from the 
circulation are the various glands by which the tears, bile, mine, 
petlpiration, and many othei fecretions, are produced ; thefe 
glands probably coniift of a mouth to lelect, a belly to digeft, 
and an excretory aperture to emit their approprated fluids; 
the blood is conveyed by the power of the heart, and arteries to 
the mouths of theie glands, it is there taken up by the living 
power of the gland, and carried forward to its beby and excre- 
tory aperture, where a part is Separated, and the remainder ab- 
sorbed by the veins for further purpofes. 

Some of theie glands are furnifhed with long convoluted 

necks or tubes, as the feminal ones, which are curioufly l'een 

when injecled with quickfilver. Others feem to conlift of 

t tubes, as that great congeries of glands which confti- 

the liver, and thoie of the kklneys. Some have their ex- 

pertures opening into refervoirs, as the urinary and 

lers ; and others on the external body, as thofe which 

fecrete the tears and perfpirable matier. 

Another great fyftem of glands, which have very fhort 
neck;., are the capillary veffels; by which the infcnlible per- 
fpi ration is fecreted on the {kin; and the mucus of various 
fiftences, which lubricates the intciftices of the cellular 
membrane, of the mufcular fibres, and of all the larger cavi- 
ties of the bodv. From the want of a long convolution of 
Is, fome have doubted, whether thefe cap.llaries fhould be 
confidcred as glands, and have been led to conclude, that the 
perfpirable matter rather exuded than was fecreted. But the 
fluid of perfpiration is not fimple water, though that part of it 
which exhales into the air may be fuch ; for there is another 
part of it which, in a ft ate of health, is ablorbed again; but 
which, when the abfoi bents are dileafed, remains on the fur- 
face of the fkin, in the form of leurf, or indurated mucus. 
Another thing which fhews ;heir fimilitude to other glands, is 
fenfibility to certain affections of the mind ; as is feen in 
the deeper colour of the fkin, in the blufh of fhame, or the 
greater palenefs of it from fear. 

III. Another feries of glandular veffels is called the absorb- 
ent fyftem ; thefe open their mouths into all the cavities, and 

D d upon 
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upon all thofe furfaces of the body where the excretory aper- 
tures of the ocner glands pour out their fluids. The mouths 
of the abforbem fyftem drink up a part or the whole of thefe 
fiuids, and carry them forwards by their living power to their 
I'efpe&ive glands, which are called conglobate glands. There 
thefe fluids undergo fome change before they pals on into the 
circulation ; but if they are very acrid, the conglobate gland 
fwdls, and fometimes fuppurates, a*s in inoculation of the 
fmall-pox, in the plague, and in venereai ablbrptions ; at 
other times the fluid may perhaps continue there, till it under- 
goes fome chemical change, that renders it lefs noxious ; or, 
what is more likely, till it is regurgitated by the retrograde 
motion of the gland in fpontaneous fweats or diarrhoeas, as 
difagreeing food is vomited' from the ftomach. 

IV. As all the fluids that pais through thefe glands and 
eapillary veiTels undergo a chemical change, acquiring new 
coiiibinations, the matter of heat is at the fame time given out ; 
this is apparent, fince whatever increafes infenfible peripiration, 
increafes the heat of the fkin ; and when the adtion of thefe 
vclTels is much increafed but for a moment, as in blu/hing, a 
vivid heat on the fkin is the immediate confequence. So when 
great bilious fecretions, or dioie of any other gland, are pro- 
duced, heat is generated in the part in proportion to the quantity 
of the fecretion. 

The heat produced on the fkin by blufhing may be thought 
by fome too fudden to be pronounced a chemical cfFe£f, as the 
fermentations or new combinations taking place in a fluid is in 
general a flower procefs. Yetare there many chemical mixtures 
in which heat is given out as inftantaneoully - y as in lolutions 
of metals in acids, or in mixtures of eflential oils and acids, as 
of oil of cloves and acid of nine. So the bruited parts of an 
unripe apple become almoft inflantaneoufly fwect ; and if the 
chemico-animal procefs of digeftion be flopped but for a mo- 
ment, as by fear, or even by voluntary eructation, a great quan- 
tity of air is generated, by the fermentation which inftantly 
fucceedsthe ftop of digeftion. By the experiments of Dr. Hales 
it appears, that an apple during fermentation gave up above fix 
hundred times its bulk of air ; and the materials in the ftomach 
are iuch, and in fuch a fkuation, as immediately to run into fer- 
mentation, when digeftion is impeded, 

As the blood paffes through the fmall vefTels of the lungs, 
which connect the pulmonary artery and vein, it undergoes a 
change of colour, from a dark to a light red ; which may be 
termed a chemical change, as it is known to be effected by an 
admixture of oxygene, or vital air; which, according to a dif- 

coverv 
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covery of Dr. Prieftlev, pailes through die moift membranes, 
which conftitute the fules of thefe veffels. As the blood paffes 
through the capillary veflels and glands, which connect the 
aorta and its various branches with their correfpondent veins 
in the extremities of the body, it again lofes the bright red co- 
lour, and undergoes fome new combinations in the glands or 
capillaries, in which the matter of heat is given out from the 
fecrcted fluids. This procefs, therefore, as well as the procefs 
of refpiradon, has foire analogy to combuftion, as the vital air 
or oxygene feems to become united to fome inflammable bafe, 
and the matter of heat efcapes from the new acid, which is thus 
produced. 

V. After the blood has pafled thefe glands and capillaries, 
and parted with whatever they chofe to take from it, the re- 
mainder is received hy the veins, which are a fet of blood-ab- 
forbing vefTels, in general correfponding with the ramifications 
of the arterial fvftem. At the extremity of the line convolu- 
tions of the glands the arterial force ceafesj this, in refpect to 
the capillary veflels, which unite the extremities of the arteries 
with the commencement of the veins, is evident to the eye, on 
viewing the tail of a tadpole, by means of a folar or even by a 
common microfcope ; for globules of blood are feen to endea- 
vour to pafs, and to return again and again, before they become 
abforbed by the mouths of the veins ; which returning of thefe 
globules evinces, that the arterial force behind them has ceafcd, 
The veins are furnifhed with valves like the lymphatic abforb- 
ents ; and the great trunks of the veins, and of the la&eals and 
lymphatic, join together before the ingrefs of their fluids into 
the left chamber of the heart; both which evince, mat the blood 
ki the veins, and the lymph and chyle in the lacleals and lym- 
phatics, are carried on by a (imilar force ; otherwife the ftream, 
which was propelled with a lei's power, could not enter the vef- 
fels which contained the ftream propelled with a greater power, 
From whence it appears, that the veins are a fyitem ot veffels 
abforbing blood, as the la&eals and lymphatics are a fyftem of 
yeffels abforbing chyle and lymph. See Se£t. XXVII. 1. 

VI. The movements of their adapted fluids h\ the various 
veflels of the body are carried forwards, by thjg aclions of thofe 
veffels, in confequence of two kinds of ftimulus ; one of which 
may be compared to a pleafureable fenfation, or delire, inducing 
the veffel to feize, and, as it were, to fwallow the particles thus 
{elected from the blood ; as is done by the mouths ot the various 
gland 1 ;, veins, and other abforbents, which may be called glan- 
dular appetency. The other kind of ftimulus may be compared 
;p difagrccablc fenfation. or averfion, as when the heart has re- 
ceived 
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ceived the blood, and is ftimulated by it to pufh it forwards into 
the arteries: the fame again ftimulates the arteries to contract, 
and carry forwards the blood to their extremities, the glands and 
capillaries. Thus the mefenteric veins abforb the blood from 
the inteftines bv glandular appetency, and cany it forward to 
the vena portarum; which., acting as an artery, contracts itfelf 
by difagreeable ftimulus, and pufhes it to its ramified 
ties, the various glands which constitute the liver. 

It feems probable, that at the beginning of the formation of 
thefe vefiels in the embryon, an agreeable fenfation was in 
reality felt by the glands daring iecretion, as is now felt in the 
act of fwallowing palatable food: and that a difagreeable fen- 
fation was originally felt bv the heart from the distention occa- 
fioned by the blood, or by its chemical ftimulus; but that by 
habit thefe are all become irritative motions ; that is, fucri mo- 
tions as do not affect the whole fyftem, except when the v< 
ure difeafed by inflammation. 
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OF THE SECRETIONS OF SALIVA, AND OF TEARS, 
AND OF THE LACRIMAL SACK. 

I. Secretion of faliva increafed by mercury in the blood. 1. 
By the food in the mouth. Drynefs of the mouth not. f 10m 
a deficiency of faliva. 2. Bv Jenjitivc ideas. 3. By voli- 
tion. 4. By difiafieful fubfiances. It is fecreted in a di- 
lute and falihc fate. It then becomes more vifcid. 5. By 
zdt us of d if ajieful fubfiances. 6. By naufea. 7. By aver- 

Jion. 8. By catenation with flimulating fub fiances in the 
ear. II. 1. Secretion of tears lefs infieep. From flin 
tion oj their excretory duel. 2. Lacrymal fack is a gland. 
3. Its ufes. 4. Tears are jecreted, when the nafal du 

jhmulated. 5. Or when it is excited by fenfation. 6. Or 
by volition. 7. The lacrymal fack can regurgitate its con- 
tents into the eye. 8. Adore tears are fecreted by affociat 
with the irritation of the nafal duel of the lacrymal y 
than thepunfta lacrymalia can imbibe. Of the gout in the 
liver and Jlomach. 

T. THE falival glands drink up a certain fluid from the cir- 
pumfluent blood, and pour it into the mouth. They arefome- 

times fhmulatcd into action bv the blood that furr'ounds their 
origin, or by fome part of that heterogeneous fluid: for when, 
mercurial falts, or oxydes, are mixed with the blood, they fti 
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ite thefe glands into unnatural exertions ; and then an un- 
fual qi I faliva is fepar; 

As the f by thefe glands is rood wanted during 

the n : of our food, it happens, when the terminations 

>f ti in the mouth are ftjmulated into a&ion, the fali- 

yal glands themfeives aj 1 into increafed action at the 

fame time by allocation, and feparate a greater quantity of their 
juice.-; from ihe blood ; in t;ie fame manner as tears arc produc- 
during the fiimulus of the vapour of 
onions, or of any other acrid material in the eye. 

The faliva is thus naturally poured into the mouth only dur- 
ing the ftimulus of our food in ma Plication ; for when there 
is too great an exhalation of the mucilaginous fecretion from 
the membranes which line the mouth, or too great an abforp- 
tion of it, the mouth becomes dry, ..hough there is no deficiency 
in the quantity of faliva; as in thofe who fleep with their 
mouths op?n, and in (bme fevers. 

2. Though during the maftication of pur natural food the fa- 
lival glands are excited into action by the ftimulus on their ex- 
cretory duels, and a due quantity of faliva is leparated from the 
blood, and poured into the mouth ; yet as this maftication of 
our food is always attended with a degree # o pleafure, and that 
pleafureable fenfation is alfo. connected with our ideas of certain 
kinds of aliment, it follows, that when thofe ideas are reproduc- 
ed, the pleafureable lenfation arifes along with them, and the 
falival glands are excited into action, and fill the mouth with 
faliva from this fenfitiveafTbchtion, as is frequently fe-enin dogs, 
who flavor at the light of food. 

3. We have alfo a voluntary power over the action of thefe 
falival glands, for we can at any time produce a flow of faliva 
into our mouth, and fpit out, or fwailow it at will. 

4. if sny very acrid material be held in the mouth, as the 
loot of pyrethrum, or the leaves of tobacco, the falival glands 
are CHmulated into ftronger action than is natural, and thence 
feciete a much larger quantity of faliva; which is at the fame 
time more vifcid than its natural ft .te; becaufe the lymphatics, 
that open their mouths into the duels of the falival glands, and 
on the membranes which line the mouth, are likewife ftimu- 
latcd into ftronger action, and abforb the more liquid parts of 

' diva with greater avidity : and the remainder is left both in 
er quantity and more vifcid. 
The incn- rption in the mouth by fome ftimulatino- 

fubft; dch arc called aftringents, as crab juice, is evi- 

dent from the inftant dryneis produced in the mouth by a fmall 
quantity of them. 

As 
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As the extremities of the glands are of exquifite tenuity, as 
appears by their difficulty of injection, it was neceffary for them 

to fecrete their fluids in a verv dilute flate; and, probably for 
the purpoie of ftimujating them into adtion, a quantity cf neu- 
tral fait is K'kewife fecreted or formed by the gland This aque- 
ous and faiine part of all fecreted fluids is again rcabiorbed in- 
to the habit. More than half of fome fecreted fluids k thus im- 
bibed from the tefervoirs, into which they are poured ; as in 
the urinary bladder much more than half of what is fecreted by 
the kidneys becomes reabforbed by the lymphatics, which are 
thickly difperfed around the neck of the bladder. This feems 
to be the purpofe of the urinary bladders of fifh, as otherwife 
fuch a rece'ptacle for die urine could have been of no ufe to an 
animal immetfed in water. 

5. The idea, of fubftances difagreeably acrid will alfo produce 
a quantity of falLva in the mouth ; as when we fmell very pu- 
trid vapours, we are induced to fpit out bur faliva, as if fomc- 
thing difagreeable was actually upon our palates. 

6. When difagreeable food in the ftomach produces naufea, 
a flow of faliva i$ excited hi the mouth by aiTociation ; as ef- 
forts to vomit are frequently produced by difagreeable drugs iu 
the mouth by the fame kind of affociation. 

7. A preternatural flow of faliva is likewife fometimes occa-r 
fioned by a difeafe of the voluntary power ; for if we think a- 
bout our faliva, and determine not to fwallow it, or not to fpit 
it out, an exertion is produced by the will, and more faliva is 
fecreted againft our wifli ; thatis. by our averfion, which bears 
the fame analogy to deiire as pain does to pleafure ; as thev 
are onlv modifications of the fame difpofitiou of the fenforium. 
See Clafs IV. 3. 2. I. 

8. The quantity of faliva may alfo be increafed beyond what 
is natural, by the catenation of the motions of thefe glands with 
other motions, or fenfations, as by an extraneous body in the 
ear, of which I have known an inftance ; or by the applica- 
tion of ftizolobium, filiqua hirfuta, cowhage, to the feat of die 
parotis, as fome writers have affirmed. 

II. 1. The lacrymal giand drinks up a certain fluid from, 
the circumfluent blood, and pours it on the ball of the eve, 011 
the upper part of the external corner of the eyelids. Though 
it may perhaps be ftimulated into the performance of its natu- 
ral action by the blood, which fui rounds its origin, or by fome 
part of that heterogeneous fluid ; yet as the tears fecreted by 
this gland arc more wanted at fome times than at others, its 
fecretiom is variable, like that of the faliva above mentioned, and 
is chiefly produced when its excretory duel: is ftimulated ; for 

in 
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in our common fleep there Seems to be little cr no Secretion of 
tears ; though they are cccaficnally produced by ourieniations 
in dreams. 

Thus, when any extraneous material on the eye-ball, or the 
drvnefs of the external covering of. it, or the coldnefs of die 
air, or the acrimony of fome vapours, as of onions, Stimulates 
the excretory duel of the lacrymal gland, it difeharges its con- 
tents upon the ball ; a quicker fecretion takes place in the gland, 
and abundant tears Succeed, to moiften, clean, and lubricate 
the eye. Theie, by frequent nictitation, are difFuied over the- 
whole ball ; and as the external angle ot the eye in winking is 
doled fooner than the internal angle, the tears are gradually 
driven forwards, and downwards irom die lacrymal gland to 
the pundta lacrymalia. 

2. The lacrymal fack, with its pundla lacrymalia, and its- 
natal duct, is a complete gland ; and is fingular in this reipect, 
that it neither derives its fluid from, nor difgorges it into the 
circulation. The Simplicity of the Structure ot this gland, and 
both the extremities of it being on the furlace of the body, 
makes it well worthy our minuter observation; as the actions 
of more intricate and concealed glands may be better under- 
stood from their analogy to this. 

3. This fnnple gland confifts of two absorbing mouths, a 
belly, and an excretory duel:. As the tears are brought to the 
internal angle of the eye, thefe two mouths drink them up, be- 
ing flimulated into action by this fluid, which they abford. 
The belly of the gland, or lacrymal fack, is thus filled, in 
which the faline part of the tears is abforbed ; and when the 
other end of the gland, or nafal duct, is Stimulated by the dry- 
nefs, or pained by the coldnefs of the air, or affected by any 
acrimonious duft or vapour in the noftrils, it is excited into 
action, together with the fack, and the tears are difgorged upon- 
the membrane which lines the noftrils, where they Serve a Second 
purpofe to moiften, clean, and lubricate the organ of fmell. 

4. When the nafal duel of this gland is Stimulated by any 
very acrid material, as the powder of tobacco, or volatile Spirits, 
it not only difgorges the contents of its belly or receptacle (the 
lacrymal fack,) and abforbs haftily all the fluid that is ready for 
it in the cornea of the eye ; but, by the aflbciation of its motions 
with thofe of the lacrymal gland, it excites that alfo into in- 
creafed action, and a large flow of tears is poured into the eye. 

5. This nafal duel is likowife excited into Strong action 
fentitive ideas, as in grief or joy; and then alfo by its aflbcia- 
tions with the lacrymal gland, it produces a great flow of tears, 
without any external Stimulus ; as is more fullv explained in 
Sea. XVI. 8. on Inftinfr 

6. There 
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6. There are fome, famous in the arts of exciting compaf- 
fion, who arefaid to have acquired a voluntary power of pro- 
ducing a flow of tears in the eye; which, from what has been 
faid in the fecTion on Inftindr. above-mentioned, 1 ihould iui- 
pect, is performed bv acquiring a voluntary power over the 
action of this nafal duel. 

7. There is another circumftance well worthy our attention, 
that when by any accident this naialduct is obftrudted, the la- 
cry'mal fack, which is the bellv or receptacle of this gland, by 
flight preflure of the finger is enabled to diigorge its contents 
again into the eye : perhaps the bile in the lame manner, when 
die biliary duels are obffci udled, is returned into the blood by 
the veflcls which fecrete it. 

8. A very import a minute occurrence muff, here 
be obferved, that though the lacrymal gland is only excited into 
action, when we weep at a diftreisful tale, by its affocia 
with this naial ducT as is more fully explained in Seel XVI. 
8. vet die quantity of tears fecrcted at on e is more than the 
ptmcta lacrvmalia can readily abiorb ; which thews that the 
motions occajioned by aJJ~ociations are frequently more ener- 
getic than the original motions by which they ziere occa- 
jioned : which we fhall have occafion to mention hereafter, 

to illuflrate why pains frequently exift in a parrdilfant from the 
caufe of them, as in the other end of the urethra, when a ftone 
fiimulates the neck of the bladder ; and why inilammations fre- 
quently aril'e in parts diftant from their caufe, as the gutta rofea 
of drinking people, from an inflamed liver. 

The inflammation of a part is generally preceded by a torpor 
orquiefcence of it ; if this exills in any large congeries ofgi. 
as in the liver, or any membranous part, as the ftomach, pain 
is produced, and chillinefs in conlequcr.ee of the torpor 
veifeis. In this fituation fbmetimes an inflammation of the parts 
fucceeds the torpor; at other times a diftant, more fei 
becomes inflamed; whofc adlions have previoufly been aiToci- 
ated with it, and the torpor of the firft part ce lies. This I 

nd happens, when the gout of the foot fucceeds a p 
the biliary duel, or of the ftomach. Laftly, it iometin.es hap- 
. that the pain of torpor exifts without any conftquent in- 
flammation of the afFedted pari, or of . part alTo< i 
with it, as in the membranes about the temple arid eye-bi 
- and in th fe pains whic »n convuli 
if thi to gouty people, when i he liver, I fup- 
pofe epileptic fits are produced; and, when it a filets the fto- 
mach, deith is the confequence. In \s the pulfe is 
weak, and die extremities cold, and fucn medicines as ftimulate 

the 
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the quiefcent parts irrto action, or which induce inflammation in 
them, or in any diftant part which is affociated with them, cures 
the prefent pai-n of torpor, and laves the patient. 

i have twice feen a gouty inflammation of" the liver attended 
with jaundice ; the patients, after a few days, were both of them 
affected with cold fits, like ague-fits, and their feet became af- 

ted with gout, and the inflammation of their livers eeafed. It 
is probable, that the uneafy fenfations about the ftomach, and 
indigeftion, which precede gouty paroxyfms, eraMy ow- 

ing to torpor, or flight inflammation of the liver and bib; ry duels; 
but where great pain, with continued ficknefs, with feeble puliie, 
and feniation of cold, affedt the ftomach in patients debilitated 
by the gout, that it is a torpor ot the ftomach itfelf, and deftroys 
the patient from the great connexion ot that viicus with die vi- 
tal organs. See Sect. XXV. 17. 

SECT. XXV. 

OF THE STOMACH AND INTESTINES. 

'* Of /wallowing our food. Ruminating animals. 1. 
Aclion of the Jiomach. 3. Anion of the inteflines. Ir- 
ritative motions connected with thej-c. 4. Efft us of re- 
pletion. 5. Stronger aclion of the ftomach arid inteflines 
from more flimulating food. 6. Their a if ion inverted by 
fill greater flimuli. Or by dif guff ul ideas. Qr by vo- 
lition. 7. Other glands flrengthen or invert their mo- 
tions by fympathy. 8. Vomiting performed by intervals. 
9. Invcrfon of the cutaneous abforhents. 10. Incrcajed 
fecretion of bile and pancreatic juice. II. Inverfon of 
the lacleals. 12. And of the bile-duels. 13. Cafe of a cho- 
lera. 14. Further account of the invcrfon of lacleals. 
15. Iliac pajfton. Valve of the colon. 16. Cure of the 
iliac psfjion. 17. Pain of gall-fonc dif inguijhed from 
pain of the flom-ach. Gout of the ftomach from torpor; 
from inflammation. Intermitting pulfc owing to indigejtion. 
To over doje of foxglove. Weak pulfe from emetics. Death 
from a blow on the flomach. From gout of the flomach. 

1. THE throat, ftomach and inteflines, may be confidered 
as one great gland ; which, like the lacrymal lack above- 
mentioned, neither begins nor ends in the circulation. Though 
the a (St ofmafticating our aliment belongs to the fenfitive clafs 
ot motions, for the pleai'urc of its tafte induces the mufcics of 
the jaw into action ; yet the deglutition of it, when mafticated, 
is generally, if not always, an irritative motion, occafioned by 

E e the 
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the application of the food already mafticated to the origin of 
the pharix ; in the fame manner as we often fwallow our fpit- 
tle without attending to it. 

The ruminating clafs of animals have the power to invert 
the motion of their gullet, and of their firft ftomach, from the 
ftimulus of this aliment, when it is a little further prepared ;. 
as is their daily practice in chewing the cud; and appears to 
the eye of any one who attends to them, whilft they are em- 
ployed in this fecond maftication of their food. 

2. When our natural aliment arrives into the ftomach, this 
organ is ftimulated into its proper vermicular action ; which, 
beginning at the upper orifice of it, and terminating at the 
lower one, gradually mixes together and pu flies forwards the 
digefting materials into the inteftine beneath it. 

At the fame time the glands, that fupply the gaftric juices, 
which are neceffary to promote the chemical part of the pro- 
cefs of digeftion, are ftimulated to difcharge their contained 
fluids, and to feparare a further fupply from the blood-veflels ; 
and the lacteals or lymphatics, which open their mouths into- 
the ftomach, are ftimulate^into action, and take up foine part 
of the digefting materials. 

3. The remainder of thefe digefting materials is carried for- 
wards into the upper inteftines, and ftimulates them into their 
periftaltic motion, fimilar to that of the ftomach ; which con' 
tinucs gradually to mix the changing materials, and pafs them 
along through the valve of the colon to the excretory end of 
this great gland, the fphincter ani. 

The digefting materials produce a flow of bile, and of pan- 
creatic juice, as they pafs along the duodenum, by ftimulating 
the excretory ducts of the liver and pancreas, which terminate 
in that inteftine ; and other branches of the abforbent or lym- 
phatic fyftem, called lactGals, are excited to drink up, as it 
panes, thofe parts of the digefting materials, that are proper 
for their purpofe, by its ftimulus on their mouths. 

4. When the ftomach and inteftines are thus fillqd with- 
their proper food, not only the motions of the gaftric glands, 
the pancreas, liver, and lacteal vefiels, are excited into action ; 
but at the fame tisie the whole tribe of irritative motions are 
exerted with greater energy ; a greater degree of warmth, co- 
lour, plumpnefs, and moiiturc, is given to the fkin from the 
incrcaied action of thofe glands called capillary vefTels ; plea- 
fureable fenfation is excited, the voluntary motions are lefs 
eafily exerted, and at length fufpended ; and fleep fucceeds, un- 
lefs it be prevented by the ftimulus of furrounding objects, or by 
voluntary exertion, or by an acquired habit, which was original- 
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ly produced by one or other of thefe circurnftances, as is ex- 
plained in Sect. XXI. on Drunkennefs. 

At this time alfo, as the blood-vefTels become replete with 
chyle, more urine is feparated into the bladder, and lefs of it 
is reabforbed ; more mucus, poured into the cellular membranes, 
and lefs of it reabforbed ; the pulfe becomes fuller and fofter, 
and in general quicker. The reafon why lefs urine and cel- 
lular mucus is abforbed after a full meal, with fufficient drink, is 
owing to the blood-vefTels being fuller ; hence one means to 
promote abforption is to decreale the refiftance, by emptying 
the veflels by veuefection. From this decreafed abforption 
the urine becomes pale as well as copious, and the fkin ap- 
pears plump as well as florid. 

By daily repetition of thefe movements, they all become 
connected together, and make a diurnal circle of irritative ac- 
tion ; and if one of this chain be difturbed, the whole is liable 
to be put into diforder. See Seel. XX. on Vertigo. 

5. When the ftomach and inteftines receive a quantity of 
food, whofe ftimulus is greater than'iifual, all their motions, 
and thofe of the glands and lymphatics, are ftimulated into 
stronger action than ufual, and perform their offices with greater 
vigour, and in lefs time: fuch are the effects of certain quan- 
tities of fpice or of vinous fpirit. 

6. But if the quantity or duration of thefe ftimuli are ft ill fur- 
ther increafed, the ftomach and throat are ftimulated into a mo- 
tion, whofe direction is contrary to the natural one above de- 
fcribed; and they regurgitate the materials, which they contain, 
inftead of carrying them forwards. This ictrograde motion 
of the ftomach may be compared to the ftretchings of wearied 
limbs the contrary way, and is well elucidated by the follow- 
ing experimemt. Look earneftly for a minute or two on an 
area, an inch fquare, of pink filk, placed in a ftrong light; the 
eye becomes fatigued, the colour becomes faint, and at length 
vanifhes ; for the fatigued eye can no longer be ftimulated into 
direct motions ; then, on doling the eye, a green fpectrum will 
appear in it, which is a colour directly contrary to pink, and 
which will appear and difappear repeatedly, like the efforts in 
vomiting. See Section XXIX. 11. 

Hence all thofe drugs, which, by their bitter or aftringent 
ftimulus, increafe the action of the ftomach, as camomile and 
white vitriol, if their quantity is increafed above a certain dole, 
•become emetics. 

Thefe inverted motions of the ftomach and throat are gene- 
rally produced from the ftimulus of unnatural food, and are 
gttended with the lenfation of naufea or ficknefs: but as this 

lenfation 
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with an idea of the diftafl 
nduced it. (o an idea of naufeous food will 

ie action of naufea ; and that give rife, by al- 
tion, to the inve-rfion of the motions of the ftomach and 
throat, as fome, who have had horfe-flefh or dogs-Hcfh given 
them >r mutton, are fajd to have vomited many hours 

ts, when they'have been tcild of the impoiition- 
i have been told of a perfon, who iiad gained a voluntary 
command over thefe inverted motions of the ftomach and throat, 
and fur-ported himfelf by exhibiting this curioiity to the pub- 
lic. At thefe exhibitions he fwaliowed a pint of red n 
goofeberries, and a pint of white fmsoth. ones ; hrought them 
up in finall parcels in his mouth, and reftorcd them feparate] 
the fpectators, whocailed for red or white as they piea'ed, till 
the whole were redelivered. 

7. At the fame time that thefe motions of the ftomach and 
thro it are ftimulated into inverfion, fome of the other irritative 
motions, that had acquired more immediate connections with the 
ftomach, as thofe qt the gaftric glands, are excited into itron- 
ger action by this affociation ; and fome other of thefe motions, 
which are more eaiily excited, as thofe of the gaftric lympha- 
tics, are inverted by their affociation with the retrograde motions 
or thellomach, and rigurgitate their contents, and thus a greater 
quantity of mucus, and of lymph, or chyle, is poured into the 
ftomach, and thrown up along with its contents. 

8. Thefe inv the motions of the ftomach in vomit- 
ing are performed by intervals, for the fame reafon that many 
other motions are reciprocally exerted and relaxed ; for during 
the time of exertion, the ftimulus, or lenfation which cauied 
this * is not perceived ; but begins to be perceived again 
as ioon as the exertion ccafes, and is fome time in again produc- 
ing its effect, as explained in Sect. XXXIV. on Volition; 

re it is (hewn, that the contractions of the fibres, and the 
fenfation of pain which occauoned diat exertion, cannot exift 
at the fame time. The exertion ceaies from another caufe alfo, 
which is Vae exhauftion of the ienforial power of the part, and 
thefe two caufes frequently operate together. 

9. At the times ol thefe inverted efforts of the ftomach, not 
only the lymphatics, which open dieir mouths into the ftomach, 
but thofe of the ikm alio, are for a time inverted ; for fvveats 
are fometimes puttied out, during the efforts of vomiting, with- 
out an incieafe of heat. 

10. But if, by a greater ftimulus, the motions of the ftomach 
are inverted ftill more violently, or more permanently, theduo- 

um has its pewftaltic motions inverted at the fame time by 
- 
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their affbciatton with thofc of the ftomach ; and the bile and 
pancpeatic juice which it contains, are, by the inverted motions, 
brought up into the ftomach, and difcharged along with its»con- 
Lt«r quantity of bile and pancreatic juice is 
poured in; efrine ; as the glands that fecrete them are, 

by their afTociation with the motions of the inteftine, excited 
. ftronger action dvxn ufual. 

1 1 . The other inteftines are, by afTociation, excited*ito more 
powerful action, while the lymphatics, that open their mouths 
into them, fuffer an inverfion of" rheir motions corresponding 
with the lymphatics of the ftomach a«d duodenum, which, with 
a part of the abundant fecretion of bile, is carried downwards, 
and contributes both to ftimulate the bowels and to increafe 
the quantify of the evacuations. This inverfion ol the motion 
pf the lymphatics appears from the quantity of chyle, which 
comes away by ftools ; which is otherwife abforbed as foon as 
produced, and by the immenfe quantity of thin fluid which is 
evacuated along with it. 

12. But if the ftimulus, which inverts the ftomach, be fliil 
rnore powerful, or more permanent, it fometimes happens that 
the motions of the biliary glands, and of their excretory ducts, 
are ? at the fame time, inverted, and regurgitate their contained 
bile into the blood-vcflels, as appears by the yellow colour of 
theikin, and of the urine; and it is probable the pancreatic fe- 
cretion may fuller an inverfion at the fame time, though we 
have yet no mark by which this can be alcertained. 

13. Mr. eat two putrid pigeons out ol a cold pigeon 

pye, and drank about a pint of beer and ale along with them, 
and immediately rode about five miles. He was then feized 
with vomiting, which was after a few periods fucceeded by purg- 
ing; thefe continued alternately for two hours; and the purg- 
ing continued, by intervals, for fix or eight hours longer. Dia- 
ling this time he could not force himiclf to drink more than 
one pint in the whole. This great inability to drink was owing 
to the naufea, or inverted motions of the ftomach, which the 
voluntary exertion offwallowing could feldom and with diffi- 
culty overcome ; yet he di.charged in the whole at leaft fix 
quarts. V.'liencecamethisquantity of liquid ? Firft, the contents 
ot the ftomach were emitted, then of the duodenum, gall-blad- 
der, and pancreas, by vomiting. After this the contents of the 
lower bowels, then the chyle that was in the lacteal veffels 
and in tiic receptacle of chyle, was regurgitated into the intef- 
tines by a retrograde motion of thefe veflels. And afterwards 

nucus depofited in the cellular membrane, and on the fur- 
of all the other membranes, feems to have been abforbed ; 

and 
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and, with the fluid abforbed from the air, to have been carried 
up their refpedtive -lymphatic branches, by the increafed energy 
of their natural. motions, and down the vifceral lymphatics, or 
ladteais, by the inverfion of their motions. 

14. It may be difficult to invent experiments to demonftrate 
the truth of this inverfion of fome branches of the abforbent 
fyftem, and increafed abforption of others; but the analogy of 
thefe veflfils to the inteftinal canal, and the fymptoms of many 
difeafes, render this opinion more probable than many other re- 
ceived opinions of the animal economy. 

In the above infbnce, after the yellow excrement was void- 
ed, the fluid ceafed to have any fmell, and appeared like curd- 
led milk, and then a thinner fluid, and fome mucus, were eva- 
cuated. Did not thefe feem to partake of the chyle, of the mucus 
fluid from all the cells of the body; and laftly, of the atmof- 
phere moifture ? All thefe facts may be eafily obfqrvcd by any 
one who takes a brifk purge. 

15. Where the ftimulus on the ftomach, or on fome other 
part of the inteftinal canal, is ftill more permanent, not only 
the lacteal veffels, but the whole canal itfelf, becomes inverted 
from its afTociations : this is the iliac paflion, in which all the 
fluids mentioned above are thrown up by the mouth. At 
this time the valve in the colon, from the inverted motions of 
that bowel, and the inverted action of this living valve, does 
.not prevent the regurgitation of its contents. 

The ftrudture of this valve may be reprefented by a flexile 
leathern pipe (landing up from the bottom of a veflel of wai- 
ter: its fides ccliapfe by the prcflure of the ambient fluid, as 
a fmall part of that fluid pafles through it ; but if it has a liv- 
ing power, and by its inverted action keeps itfelf open, it be- 
comes like a rigid pipe, and will admit the whole liquid to 
pafs. See Sect. XXIX. 2. 5. 

In this cafe the patient is averfe to drink, from the conftant 
inverfion of the motions of the ftomach ; and yet many quarts 
are daily ejected from the ftomach, which at length fmell of 
excrement, and at laft feem to be only a thin mucilaginous ox 
aqueous liquor. 

From whence is it poflible, that this great quantity of fluid, 
for many fucceflive days, can be fupplied, after the cells of the 
body have given up their fluids, but from the atmofphere? 
When the cutaneous branch of abforbents acts with unna- 
tural ftrength, it is probable the inteftinal branch has its motions 
inverted, and thus a fluid is fupplied without entering the arte- 
rial fyftem. Could oiling or painting the fkin give a check to 
cbis d;feaie? 

So, 
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So, when the ftomach has its motions inverted, the lympha- 
tics of the ftomach, which are moft ftrictly aiTociated with it, 
invert their motions at the fame time. But the more diftant 
branches of lymphatics, which are lefs ftri&ly aiTociated with 
it, a£t with increafed energy ; as the cutaneous lymphatics in, the 
cholera, or iliac paflion, above defcribed. And other irritative 
motions become decreafed, as the pulfations of the arteries, from: 
the extra-derivation or exhauftion of the fenforial power. 

Sometimes, when ftronger vomiting takes place, the more 
diftant branches of the lymphatic fyftem invert their motions 
with thofe of the ftomach, and loofe ftools are produced, and 
cold fweats. 

So, when the lacteals have their motions inverted, as during 
the operation of ftrong purges, the urinary and cutaneous ab- 
forbents have their motions increafed, to fupply the want of 
fluid in the blood, as in great thirft ; but after a meal, with 
fufficient potation, the urine is pale; that is, the urinary abforb- 
ents a£t weakly, no fupply of water being wanted for the 
blood. And when the inteftinal abfbrbents ac~r. too violently, 
as when too great quantities of fluid have been drank, the 
■urinary abforbents invert their motions to carry oft the fuper- 
fluity, which is a new circumftancc of alTociation, and a 
temporary diabetes fupervenes. 

16. I have had the opportunity of feeing four patients in 
die iliac paflion, where the ejected material fmelled and look- 
ed like excrement. Two of thefe were fo exhaufted at the 
time I faw them, that more blood could not be taken from 
them ; and as their, pain had- ceafed, and they continued to vo- 
mit up every thing which they drank, I fulpe&ed that a mor- 
tification of the bowel had already taken place ; and as thev 
were both women advanced in life, and a mortification is pro- 
duced with lefs preceding pain in old and weak people, thefe 
both died. The other two, who were both young men, had 
ftill pain and ftrength fufficient for further venefection, and 
they neither of them had any appearance of hernia ; both re- 
covered by repeated bleeding, and a fcruple of calomel given 
to one, and half a dram to the other, in very fmall pills : the 
ufual means of elyfters, and purges, joined with opiates, had 
been in vain attempted. I have thought an ounce or two of 
crude mercury in lefs violent difeafes of this kind has been of 
ufe, by contributing to reftore its natural motion to forne part 
of the inteftinal canal, either by its weight or ftimulus ; and 
that hence the whole tube recovered its ufual aflbciations of 
progreflive periftaltic motion. I have in three cafes feen crude 
mercury given in fmall doles, as one or two ounces, twice a 
day, have great effect in flopping pertinaceous vomiting. 

1 7. Befides 
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17. Befides the affections above defcribed, the ftomach is 
liable, like many other membranes of the body, to torpor, with- 
out confequent inflammation ; as happens to the membranes 
about the head in fome cafes of hemicrania, or in general 
headaeh. This torpor of the ftomach is attended with indi- 
geftion, and confequent flatulency, and with pain, which is 
ufually called the cramp of the ftomach, and is relievable by 
aromatics, eflential oils, alcohol, or opium. 

The intrufion of a gall-ftone into the common bile-duct, 
from the gall-bladder, is fometimes miftaken for a pain of the 
ftomach, as neither of them are attended with fever ; but in the 
paflage of a gall-ftone, the pain is confined to a lefs fpace, 
which is exactly where die bile-duel enters the duodenum, as 
explained in Section XXX. 3. Whereas, in this gaftrodynia 
the pain is difFufed over the whole ftomach ; and, like other 
difeafes from torpor, the pulfe is weaker, awid the extremities 
colder, and tYiz general debility greater than in the pafiage 
of a gall-ftone ; for in the former the debility is the confe- 
quence 01 the pain, in the latter it is the caufe of it. 

Though the firft fits of the gout, I believe, commence with 
a torpor of the liver ; and die ball of the toe becomes inflam- 
ed, inftead of the membranes of the liver, in confequence oi this 
torpor, as a coryza or catarrh frequently fucceeds a long ex- 
poluie of the feet to cold, as in fnow, or on a moift brick- 
floor; yet iu old or exhaufted conftitutions, which have been 
long habituated to its attacks, it fometimes commences with a 
torpor of the ftomach, and is transferable to every membrane 
of the body. When the gout begins with torpor of the fto- 
mach, a painful fenfation of cold occuis, which the patient 
compares to ice, with weak pulfe, cold extremities, and fick- 
nefs ; this, in its {lighter degree, is relievable by fpice, wine, or 
opium ; in its greater degree it is fucceeded by hidden death, 
which is owing to the fympathy of the ftomach with the 
heart, as explained below. 

If the ftomach becomes inflamed in confequence of this gou- 
ty torpor of it, or in confequence of its fympathy with fome 
other part, the danger is lefs. A ficknefs and vomiting- conti- 
nues many days, or even weeks, the ftomach rejecting every 
thing ftimulant, even opium or alcohol, together with much 
vifcid mucus, till the inflammation at length ceafes, as hap- 
pens when other membranes, as thofe of the joints, are tht 
of gouty inflammation, as obferved in Se£t. XXIV. 2. 8. 

The fympathy, or aflbciation of motions, between thofe 
or the ftomach and thofe of the heart, are evinced in many 
difeafes. Firft, many people are occafionally affected with an 

intermiffion 
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intermiflion of their pulfe for a few days, which then ceafes 
again. In this cafe there is a ftop of the motion of the heart, 
and at the fame time a tendency to eructation from the ftomach. 
As foon as the patient feels a tendency to the intermiflion of 
the motion of his heart, if he voluntarily hrings up wind from 
his ftomach, the ftop of the heart does not occur. From hence 
I conclude, that the ftop of digeftion is the primary difeafe; and 
that air is inftantly generated from the aliment, which begins 
to ferment, if the digeftive procefs is impeded for a moment, 
(fee Seel:. XXIII. 4.) and that the ftop of the heart is in con- 
fequence of the afibciation of the motions of thefe vifcera, as 
explained in Se£t. XXXV 1. 4. but if the little air, which is 
inftantly generated during the temporary torpor of the ftomach, 
be evacuated, the digeftion recommences, and the temporary 
torpor of the heart does not follow. One patient, whom I 
lately faw, and who had been for five or fix days much trou- 
bled with this intermiflion of a pulfation of his heart, and who 
had hemicrania, with fome fever, was immediately relieved from 
them all by lofing ten ounces of blood, which had what is term- 
ed an inflammatory cruft on it. 

Another inftance of this aflbciation between the motions of 
the ftomach and heart is evinced, by the exhibition of an over- 
dofe of foxglove, which induces an inceffant vomiting, which. 
is attended with very flow, and fometimes intermitting pulfe ; 
which continues, in fpite of the exhibition of wine and opium, 
for two or three days. To the fame aflbciation muft be a- 
feribed the weak pulfe, which conftantly attends the exhibition 
of emetics during their operation. And alfo the fudden deaths, 
which have been occafioned in boxing by a blow on the fto- 
mach ; and laftly, the fudden death of thofc who have been 
long debilitated by the gout, from the torpor of the ftomach. 
See Se6t. XXV. 1. 4. 



SECT. XXVI. 

OF THE CAPILLARY GLANDS AND MEMBRANES. 

I. I. The capillary veffels are glands. 1. Their excretory 
duels. Experiments on the mucus of the inteflines, ab- 
domen, cellular membrane, and on the humours of the 
eye. 3. Scurf on the head, cough, catarrh, diarrhoea^ 
gonorrhoea. 4. Rheumatifm. Gout. Leprofy. II. 1. 
The mofi minute membranes are unorganized. 2. Lar- 
ger membranes are compofed of the duels of the capilla- 
r f riesy 
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ries, and the mouths of the abforbcnts. 3. Mucilaginous 
fluid is fecreted on their furf aces. III. Three kinds of 
rheumatifm. 

1. 1. THE capillary veffels are like all the other glands 
except the abforbent fyftem, inafmuch as they receive blood 
from the arteries, feparate a fluid from it, and return the re- 
mainder by the veins. 

2. This feries of glands is of the moft extenfive ufe, as 
their excretory duds open on the whole external fkin, forming 
its perfpirative pores, and on the internal furfaces of every 
cavity of the body. Their fecretion on the fkin is termed in- 
feniible perfpiration, which in health is in part reabforbed by 
the mouths of the lymphatics, and in part evaporated in the 
air : the fecretion on the membranes, which line the larger' 
cavities of the body, which have external openings, as the 
mouth and inteftinal canal, is termed mucus, but is not how- 
ever coagulabie by heat ; and the fecretion on the membranes 
of thofe cavities of the body, which have no external open- 
ings, is called lymph, or water, as in the cavities of the cellu- 
lar membrane, and of the abdomen : this lymph, however, is 
coagulabie by the heat of boiling water. Some mucus, nearly 
as vifcid as the white of egg, which was discharged by ftool, 
did not coagulate, though I evaporated it to one fourth of the 
quantity ; nor did the aqueous and vitreous humours of a 
fheep's eye coagulate by the like experiment : but the ferofity 
from an anafarcous leg, and that from the abdomen of a drop- 
iical perfon-, and the cryftalline humour of a fheep's eye, co- 
agulated in the fame heat. 

3. When any of thefe capillary glands are ftimulated into 
greater irritative actions than is natural, they fecrete a more 
copious material ; and as the mouths of the abforbent fyftem, 
which open in their vicinity, are at the fame time ftimulated 
into greater a£tion, the thinner and more faline part of the fe- 
creted fluid is taken up again ; and the remainder is not only 
more copious, but alio more vifcid than natural. This is more 
or lefs troublefome, or noxious, according to the importance 
of the functions of the part affected: on the fkin and bronchiae, 
where this fecretion ought naturally to evaporate, it becomes 
fo vifcid as to adhere to the membrane ; on the tongue it forms 
a pellicle, which can with difficulty be fcraped off"; produces 
the fcuri on the heads of many people ; and the mucus, which 
is fpit up by others in coughing. On the noftrils and fauces, 
when the fecretion of thefe capillary glands is increafed, it is 
termed fimple catarrh ; when in the intefiines, a mucus diarr- 
hoea; 
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lioea ; and in the urethra, or vagina, it has the name of go- 
norrhoea, or fluor albus. 

4. When thefe capillary glands become inflamed, a Irill 
more vifcid, or even cretaceous humour is produced upon the 
furface of the membranes, which is the caufe or the effect of 
rheumatifm, gout, leprofy, and of hard tumours of the legs, 
which are generally termed fcorbutic ; all which will be treat- 
ed of hereafter. 

II. ,1. The whole furface of the bo:!y, with all its cavities 
and contents, is covered with membrane. It lines every vef- 
fel, forms every cell, and binds together all the mufcular and 
perhaps offeous fibres of the body ; and is itfelf therefore pro- 
bably a fimpler fubftance than thofe fibres. And as the con- 
taining veffels of the body, from the largeft to.rthe leaft, are thus 
lined and connected with membranes, it follows, that thefe mem- 
branes themfelves confifted of unorganized materials. 

For however fmall we may conceive the diameters of the 
jminuteft veffels of the body, which efcape our eyes and glaffes, 
yet thefe veffels muff: confift of coats or fides, which are made 
up of an unorganized material, and which are probably pro- 
duced from a gluten, which hardens after its production, like 
the filk or web of caterpillars and fpiders. Of this material 
confift. the membranes, which line the fhells of eggs, and the 
fhell itfelf j both which are unorganized, and are formed from 
mucus, which hardens after it is formed, either by the abforp- 
tion of its more fluid part, or by its uniting with fome part of 
the atmofphere. Such is alio the production of the fhells of 
fnails, and of fhell-fifh, and I fuppofe of the enamel of the teeth. 

2. But though the membranes that compof'e the fides of the 
moft minute veffels, are, in truth, unorganized materials ; yet 
the larger membranes, which are perceptible to the eye, feem 
to be compofed of an intertexture of the mouths of the ab- 
forbent fyflem, and of the excretory ducts of the capillaries, 
with their concomitant arteries, veins, and nerves: and from 
this conftruction it is evident, that thefe membranes muft poffefs 
great irritability to peculiar ftimuli, though they are incapable 
of any motions that are vifible to the naked eye : and daily ex- 
perience fhews us, that in their inflamed ftate they have the 
greateft fenfibility to pain, as in the plcurify and paronyckia, 

2. On all thefe membranes a mucilaginous or aqueous fluid 
is lecreted, which moiftens and lubricates their furfaces, as was 
explained in Section XXIII. 2. Some have doubted, whether 
this mucus is feparated from the blood by an appropriated let 
of glands, or exudes through the membranes, or is an a bra- 
il on or deft ruction of the furface of the membrane itfelf, which 

is 
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is continually repaired on the other fide of it; but the great ana- 
logy between the capillary veflels, and the other glands, coun- 
tenances the former opinion, and evinces, that thefe capilla- 
ries are the glands that fecrcte it; to which we muft add, that 
the blood, in paffing thefe capillary veffels, undergoes a change 
in its colour, from florid to purple, and gives out a quantity of 
heat ; from whence, as in other glands, we muft: conclude that 
fomething is fecreted from it. 

III. The feat of rheumatifm is in the membranes, or upon 
them; but there are three very diftinct dileafes, which com- 
monly are confounded under this name. Firft, when a mem- 
brane becomes affected with torpor, or inactivity of the vef- 
fels which compofe it, pain and coldnefs fucceed, as in the 
bemicrania, ancfother head-achs, which are generally termed 
nervous rheumatifm; they exift whether the part be at reft or 
in motion, and are generally attended with other marks of de- 
bility. 

Another rheumatifm is faid to exift, when inflammation 
and 1 welling, as well as pain, afFedr. fome of the membranes 
of the joints, as of the ancles, wrifts, knees, elbows, and 
fometimes of the ribs. This is accompanied with fever, is 
analogous to pleurify, and other inflammations, and is termed 
the acute rheumatifm. 

A third difeafe is called chronic rheumatifm, which is dif- 
tinguifhed from that firft mentioned, as in this the pain only 
affects the patient during the motion of the part, and from the 
fecond kind of rheumatifm above defcribed, as it is not attend- 
ed with quick pulfe or inflammation. It is generally believed 
to fucceed the acute rheumatifm of the fame part, and that 
fome coagulable lymph, or' cretaceous, or calculous material, 
has been left on the membrane; which gives pain, when the 
mufcles move over it, as fome extraneous body would do, 
which was too infoluble to be abforbed. Hence there is an 
analogy between this chronic rheumatifm and the difeafes 
which produce gravel or gout-ftones ; and it may perhaps re- 
ceive relief from the fame remedies, fuch as aerated fal foda. 
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OF HEMORRHAGES. 



J. The veins are abforbent veffels. I. Hemorrhages from 
'■ inflammation. Cafe of hemorrhage from the kidney cur- 
ed by cold bathing. Cafe of hemorrhage from the nofe 
cured by cold immerfion. II. Hemorrhage from venous 

paralyfis. 
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faralyfis. Of Piles. Black fools. Petechia. Confump- 
tion. Scurvey of the lungs. Blackncfs of the face and 
eyes in epileptic fits. Cure of hemorrhages from venous 
inability. 

I. AS the imbibing mouths of the abforbent fyftem already 
defcribed open on the furface, and into the larger cavities of 
the body, fo there is another fyftem of abforbent veffels, which 
are not commonly efteemed i'uch • I mean the veins, which 
take up the blood from the various glands and capillaries, after 
their proper fluids or fecretions have been fcparated from it. 

The veins refemble the other abforbent veffels ; as the pro- 
greflion of their contents is carried on in the fame manner in 
both, they alike abforb their appropriated fluids, and have 
valves to prevent its regurgitation by the accidents of mecha- 
nical violence. This appears, firft, becaufe there is no pulfa- 
tion in the very beginnings of the veins, as is {een by micro- 
fcopes; which muft happen, if the blood was carried into 
them by the action of the arteries. For though the con- 
currence of various venous flreams of blood from different 
diftances muft prevent any puliation in the larger branches, 
yet, in the very beginnings of all thefe branches, a pulfation 
muft unavoidably exift, if the circulation in them was owing 
to the intermitted force of the arteries. Secondly, the venous 
abforption of blood from the penis, and from the teats of fe- 
male animals after their erection, is ftill more fimilar to the 
lymphatic abforption, as it is previoufly poured into cells, 
where all arterial impulfc muft ceafe. 

There is an experiment, which feems to evince this venous 
abforption, which confifts in the external application of a ftimu- 
lus to the lips, as of vinegar, by which they become inftantly 
pale; that is, the bibulous mouths of the veins by this ftimu- 
lus are excited to abforb the blood fafter than it can be fup- 
plied by the ufual arterial exertion. See Sect. XXIII. 5. 

There are two kinds of haemorrhages frequent in difeafes ; 
one is where tlfc glandular or capillary action is too power- 
fully exerted, and propels the blood forwards more haftily 
than the veins can abforb it ; and the other is, where the ab- 
forbent power of the veins is diminished, or a branch of them 
i^ become totally paralytic. 

The former ot thefe cafes is known by the heat of the part, 
an:t the general fever, or inflammation that accompanies the 
haemorrhage. An haemorrhage from thenofe or from the lungs 
metimes a criiis of inflammatory difeafes, as of the hepati- 
nd gout, and generally ceafes fpontaneouflv, when the vef- 
fels 
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fels are considerably emptied. Sometimes the haemorrhage re- 
curs by daily periods, accompanying the hot fits of fever, and 
ceafingin the cold fits, or in the intermiflions. This is to be cur- 
ed by removing the febrile paroxyfms, which will be treated 
of in their place. Otherwife it is cured by venefection, by 
the internal or external preparations of lead, or by the applica- 
tion of cold, with an abstemious diet and diluting liquids, like 
other inflammations; which, by inducing a quielcence on 
thofe glandular parts that are affected, prevents a greater quan- 
tity of blood from being protruded forwards than the veins are 
capable of abforbing. 

Mr. B- had an haemorrhage from his kidney, and parted 

with not lefs than a pint of blood a day (by conjecture) along 
with his urine, for above a fortnight: venefe&ions, mucilages, 
balSams, preparations of lead, the bark, alum, and dragon'* 
blood, opiates, with a large blifter on his loins, were feparately 
tried, in large dofes, to no purpofe. He was then direcled to 
bathe in a cold Spring up to the middle of his body only, the 
tipper part being covered, and the haemorrhage diminished at 
the rirft, and ceaied at the fecond immerlion. 

In this cafe the external capillaries were rendered quiefcent 
by the coldnefs of the water, and thence a lefs quantity of blood 
was circulated through them ; and the internal capillaries, or 
other glands, became quiefcent from their irritative aflbciations 
with the external ones; and the haemorrhage was flopped a 
fufficient time for the ruptured vefiels to contrail: their aper* 
tures, or for the blood in thole apertures to coagulate. 

Mrs. K had a continued haemorrhage from her nofc 

for fome days j the ruptured veffel was not to be reached by 
plugs up the noltrils, andthefenfibility of her fauces was fuch 
that nothing could be borne behind the uvula. After repeated 
venefedlion, and other common applications, (lie was direcled 
to immerfe her whole head into a pail of water, which was 
made colder by the addition of feveral handfulls of fait, and the 
haemorrhage immediately ceafed, and returned no more ; but 
her pulfe continued hard; and fhe was neceffflfced to lofe bloo,d 
from fhe arm on the Succeeding day. 

Query. Might "not the cokf bath inftantly flop haemorrhages 
from the lungs in inflammatory cafes ? for the fhortnefs^of 
breath of thofe, who go fuddenly into cold water, is not owing 
to the accumulation of blood in the lungs, but to the quiefcence 
of the pulmonary capillaries from affociation, as explained in 
Section XXXII. 3. 2. 

II. The other kind of haemorrhage is known from its being 
attended with a weak pulfe, and other fymptoms of general de- 
bility, 
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bility, and very frequently occurs in thofe who have difeafed 
livers, owing to intemperance in the ufe of fermented liquors. 
Thefe conftitutions are fhewn to be liable to paralyiis of the? 
lymphatic ablbrbents, producing the various kinds of dropfies 
in Section XXIX. 5. Now, if any branch of the venous fyftem 
lofes its power of abforption, the part fweils, and at length 
burfls and difcharges the blood, which the capillaries or other 
glands circulate through them. 

It fometimes happens that the large external veins of the legs 
burfl, and effufe their blood ; but this occurs moft frequently in 
the veins of the interlines, as the vena portarum is liable to'luffer 
from a fchii us of the liver oppoimg the progreffion of the blood, 
which is abforbed from the interlines. Hence the piles are a 
fymptom of hepatic obflru&ion ; and hence the copious difchar- 
ges, downwards or upwards, of a black material, which has been 
called melancholia, or black bile ; but is no other than the blood 
which is probably diicharged from the veins of the inteftines. 

J. F. Meckel, in his Experiments de Finibus Vaforum, 
publiflied at Berlin, 1772, mentions his difcovery of a com- 
munication of a lymphatic veffel with the gallric branch ©f the 
vena portarum. It is poffible, that when the motion of the lym- 
phatic becomes retrograde in fome difeafes, that blood may ob- 
tain a paffage into it, where it anaftomofes with the vein, and 
thus be poured into the inteftines. A difcharge of blood with 
the urine fometimes attends diabetes, and may have its fource 
in the fame manner. 

Mr. A , who had been a hard drinker, and had the 

gutta rofacea on his face and bread, after a flroke of the palfy, 
Voided near a quart of a black vifcid material by ftool; on dilut- 
ing it with water it did not become yellow, as it rauft have done 
if it had been inlpiffated bile, but continued black like the grounds 
of coffee. 

But any other part of the venous fyftem may become quie- 
fcent, or totally paralytic, as well as the veins of the interlines ; 
all which occur more frequently in thofe who have diieafed 
livers, than in any other. Hence troublefome bleedings of the 
nofe, or from the lungs with a weak pulfe; hence haemorrha- 
ges from the kidneys, too great menflruation ; and hence the 
oozing of blood from every part of the body, and the petechia? 
in thofe fevers, which are termed putrid, and which is errone- 
ouily afcribed to the thinnefs of the blood : for the blood in in- 
flammatory difeafes is equally fluid before it coagulates in the 
cold air. 

Is not that hereditary confumption, which occurs chiefly m 
dark-eyed people about the age of twenty, and commences with 

flight 
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flight pulmonary haemorrhages without fever, a difeafe of this 
kind r — Thefe haemorrhages frequently begin during fleep, 
when the irritability of the lungs is not fufficient in thefe pa- 
tients to carry on the circulation without the affiffance of voli- 
tion ; for in our waking hours, the motions of the lungs are m 
part voluntary, efpecially if any difficulty of breathing renders 
the efforts of volition neceffary. SeeClafsI. 2. 1. 2. and Oafs 
III. 2. 1. 10. Another fpecies of pulmonary confumption, 
which feemsmore certainly of fcrophulous origin, is defcribcd 
in the next Section, No. 2. 

I have feen two cafes of women, of about forty years of age, 
both of whom were feized with quick weak pulfe, with diffi- 
cult refpiration, and who fpit up, by coughing, much vifcid mu- 
cus mixed with dark coloured blood. They had both large 
vibices on their limbs, and petechias ; in one the feet were in 
danger of mortification, in the other the legs were oedematous. 
To relieve the difficult refpiration, about fix ounces of blood 
were taken from one of them, which, to my furprife, was fizy, 
like inflamed blood : they had both palpitations or unequal pul- 
fations of the heart. They continued four or five weeks with 
pale and bloated countenances, and did not ceafe fpitting phlegm 
mixed with black blood, and the pulfe feldom flower than 130 
or 135 in a minute. This blood, from its dark colour, and 
from the many vibices and petechias, feems to have been ve- 
nous blood ; the quicknefs of the pulfe, and the irregularity of 
the motion of the heart, are to be afcribed to debility of that 
part of the fyftcrn ; as the extravafation of blood originated from 
the defect of venous abforption. The approximation of thefe 
two cafes to fea-fcurvy is peculiar, and may allow them to be 
called fcorbutus pulmonalis. Had thefe been younger fubjects, 
and the paralyfis of the veins had only affected the lungs, it is 
probable the difeafe would have been a pulmonary confumption. 

Laft week I faw a gentleman of Birmingham, who had for 
ten days laboured under great palpitation of his heart, which was 
fo diftinclly felt by the hand, as to difcountenance die idea of 
there being a fluid in the pericardium. He frequentlv fpit up 
mucus, ftained with dark coloured blood ; his pulfe very une- 
qual and very weak, with cold hands and nofe. He could not 
lie down at all, and for about ten days part could not fleep a 
minute together, but waked perpetually with great uneafinefs. 
Could thofe fymptoms be owing to very extenlive adhefions of 
the lungs ? or is this a fcorbutus pulmonalis ? After a few days 
he fuddenly got fo much better as to be able to fleep many hours 
at a time, by the ufe of one grain of powder of foxglove twice 
a day, and a grain of opium at night. After a few days longer, 

the 
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the bark was exhibited, and die opium continued with fome 
■wine ; and the palpitations of his heart became much relieved, 
and he recovered his ufual degree of health. 

Jn epileptic fits the patients frequently become black in the 
face, from the temporary paralyfis of the venous fyftem of this 
part. I have known two instances where the blacknefs has 

continued many days. M. P , who had drank intem- 

perately, was leized with the epilepfy when he was in his for- 
tieth year ; in one of thefe fits the white part of his eyes was 
left totally black with efFufed blood ; which was attended with 
no pain or heat, and was in a few weeks gradually abforbed, 
changing; colour as is ufual with vibices from bruiies. 

The haemorrhage produced from the inability of the veins to 
abforb the refluent blood, is cured by opium, the preparations of 
fteel, lead, the bark, vitriolic acid, and blifters; but thefe have 
the efFe£l with much more certainty, if a venefedtion to a lew 
ounces, and a moderate cathartic, with four or fix grains of 
calomel, be premifed, where the patient is not already too much 
dibilitated ; as one great means of promoting the abforption of 
any fluid confifts in previoufly emptying the veffels which are 
to receive it. 



SECT. XXVIII. 

OF THE PARALYSIS OF THE ABSORBENT SYSTEM. 

I. Paralyjis of the lafleals, atrophy. Dijlafle to animal food. 
II. Caufe of drop fy. Caufe of herpes. Afefenteric con- 
fumption. Pulmonary confumption. Why ulcers in the 
lungs are fo difficult to heal. 

THE term paralyfis has generally been ufed to exprefs the 
lofs of voluntary motion, as in the hemiplagia, but may with 
equal propriety be applied to exprefs the difobediencv of the 
mufcular fibres to the other kinds of ftimulus ; as to thofe of 
irritation or fenfation. 

I. There is a fpecies of atrophy, which has not been well 
underftood : when the abforbent veffels of the ftomach and 
interlines have been long inured to the ftimulus of too much fpi- 
rituous liquor, they at length, either by the too hidden omiffion 
of fermented or fpirituous potation, or from the gradual decay 
of nature, become in a certain degree paralytic : now, it is ob- 
lerved in the larger mufcles of the body, when one fide is pa- 
ralytic, the other is more frequently in motion, owing to thelefs 
expenditure of lenforial power in the paralytic limbs ; fo, in this 
cafe, the other part of the abforbent fyftem a£ts with greater 

G g force, 
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force, or with greater perfeverance, in confequence of the pa- 
ralyfis of the lacleals ; and the body becomes greatly emaciated 
in a fmall time. 

I have feen feveral patients in this difeafe, of which the fol- 
lowing are the circumftances. I. They were men about fifty 1 
years of age, and had lived freely in refpect to fermented li- 
quors. 2. They loft their appetite to animal food. 3. They, 
became fuddenly emaciated to a great degree. 4. Their fkins. 
were dry and rough. 5. They coughed and expectorated with 
difficulty a vifcid phlegm. 6. The membrane of the tongue was- 
dry and red, and liable to become ulcerous. 

The inability to digeft animal food, and the confequent dif- 
tafte to it, generally precedes the dropfy, and other difeafes, 
which originate from fpirituous potation. I fuppofe, when the 
fromach becomes inirritable, that there is at the fame time a de- 
ficiency ofgaftricacid ; hence milkfeldom agrees with thefe pa- 
tients, unlefs it be previoufly curdled, as they have not fufficient 
gafh-ic acid to curdle it; and hence vegetable food, which is it- 
fell acefcent, will agree with their ftomachs longer than animal 
food, which requires more of the gaftric acid for its digeftion. 

In this difeafe the fkin is dry from the increafed abiorption 
of the cutaneous lymphatics, the fat is abforbed from the in- 
creafed abforption of the cellular lymphatics, the mucus of 
the lungs is too vifcid to be eafily fpit up by the increafed ab- 
forption of the thinner parts of it, the membrana fneideriana 
becomes dry, covered with hardened mucus, and at length be- 
comes inflamed and full of apthse, and either thefe floughs, or 
pulmonary ulcers, terminate the fcene. 

II. The immediate caufe of dropfy is the paralyfis of fome 
other branches of the abforbent fyftem, which are called lym- 
phatics, and which open into the larger cavities of the body, or 
into the cells of the cellular membrane ; whence thofe cavities or 
cells become diftended with the fluid, which' is hourly fecreted 
into them for the purpofe of lubricating their furfaces, as is 
more fully explained in No. 5. of the next Section. 

As thofe lymphatic vefTels confift generally of a long neck or 
mouth, which drinks up its appropiated fluid, and of a conglo- 
bate gland, in which this fluid undergoes fome change, it hap- 
pens, that lometimes the mouth of the lymphatic, and fometimes 
the belly or glandular part of it, becomes totally or partially 
paralytic. In the former cafe, where the mouths of the cuta- 
neous lymphatics become torpid or quiefcent, the fluid fecreted 
on the fkin ceafes to be abforbed, and erodes the fkin by its fa- 
line acrimony, and produces eruptions, termed herpes, the 
difcharge from which is as fait as the tears, which are fecret- 
ed 
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ed too faft to be reabforbed, as in grief, or when the puncta 
lacrymalia are obftructed, and which, running down the cheek, 
redden and inflame the fkin. 

When the mouths of the lymphatics, which open on the 
mucus membrane of the noftrils, become torpid, as on walk- 
ing into the air in a frofty morning, the mucus, which con- 
tinues to be fecreted, has not its aqueous and faline part reab- 
sorbed, which, running over the upper lip, inflames it, and has 
a fait tafte, if it falls on the tongue. 

When the belly or glandular part of thefe lymphatics be- 
comes torpid, the fluid abforbed by its mouth Stagnates, and 
forms a tumour in the gland. This difeafe is called the fcro- 
phula. If thefe glands fuppurate externally, they gradually 
heal, as thofe of the neck ; if they fuppurate without an open- 
ing on the external habit, as the mefenteric glands, a hectic 
fever enfues, which deftroys the patient ;, if they fuppurate in 
the lungs, a pulmonary confumption enfues, which is believed 
thus to differ from that defcribed in the_ preceding Section, in 
refpect to its feat or proximate caufe. 

It is remarkable, that matter, produced by fuppuration, will 
lie concealed in the body many weeks, or even months, with- 
out producing hectic fever; but as foon as the wound is open- 
ed, to as to admit air to the furface of the ulcer, a hectic fe- 
ver fupervenes, even in very few hours, which is probably 
owing to the azotic part of the atraofphere rather than to the 
oxygene ; becaufe thofe medicines which contain much oxy- 
gene, as the calces or oxydes of metals, externally applied, 
greatly contribute to heal ulcers : of thefe are the folutions of 
lead and mercury, and copper in acids, or their precipitates. 

Hence, when ulcers are to be healed by the firft intention, as 
it is called, it is neceflary carefully to exclude the air from 
them. Hence we have one caufe, which prevents pulmonary 
ulcers from healing, which is their being perpetually expofed 
to the air. 

Both the dark-eyed patients, which are affected with pul- 
monary ulcers from deficient venous abforption, as defcribed 
in Sect. XXVII. 2. and the light-eyed patients from deficient 
lymphatic abforption, which we are now treating of, have 
generally large apertures of the iris : thefe large pupils of the 
eyes are a common mark of want of irritability ; and it gene- 
rally happens, that am increafe of fenfi'bility, that is, of motions, 
in confequehce of fenfation, attends thefe conftitutions. See 
Sect. XXXI. 2. Whence inflammations may occur in thefe 
from Stagnated fluids more frequently than in thofe conftitu- 
^ions wjiich pofTefs more irritability and lefs fenfibility. 

Great 
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' Great expectations, in refpect to the cure of confumptions, 
as well as ot" many other drfeafes, are produced by the very 
ingenious exertions of Dr. Beddoes; who has eftablifhed 
an apparatus for breaching various mixtures of airs or gaffes, 
at the hot-wells near Briftol, which well deferves the attention 
of the public. 

Dr. Beddoes very ingenioufly concludes, from the florid 
colour of the blood of confumptive patients, that it abounds 
in oxygene ; and that the rcdnefs of their tongues, and lips, 
and the fine bluih of their cheeks, fliew the prefence of the 
fame principle, like flefh reddened by nitre. And adds, that 
the circumftance of the confumptions of pregnant women be- 
ing flopped in their progrefs during pregnancy, at which time 
their blood may be fuppoied to be in part deprived of its oxy- 
gene, by oxygenating the blood of the foetus, is a forcible 
argument in favour of this theory ;' which muff, foon be con- 
firmed or confuted by his experiments. See Enay on Scurvy, 
Confumption, ovc.-by Dr. Beddoes. Murray. London. Alio 
Letter to Dr. Darwin, by the fame. Murray. London. 



SECT. XXIX. 

ON THE RETROGRADE MOTIONS OF THE ABSOR- 
BENT SYSTEM. 

I. Account of the abftrbent Jyflem. II. The valves of the t 
ahforbent veffeh may fuffer their fluids to regurgitate in 
Jome difeafes. III. Communication from the alimentary 
canal to the bladder by means of the abforbent vejfels. 
IV. The phenomena of diabetes explained. V. I. The 
phenomena of dropjies explained. 2. Cafes of the ufe 
of foxglove. VI. Of cold fwcats. VII. Tranflations 
of matter, of chyle, of milk, of urine. Operations of purg- 
ing drugs applied externally. VIII. Circumflances by 
which the fluids, that are effufed by the retrograde mo- 
tions of the abforbent vejfels, are diflinguijhed. IX. 
Retrograde motions of vegetable juices. X. Objeclions 
anfwered. XI. The caufes which induce the retrograde 
motions of animal vejfels, and the medicines by which the 
natural motions are reflored. 

i\. B. The following Seclion is a tranflation of a part of a 
Latin the/is, written by the late Mr. Charles Darwin, 
which was printed with his prize-dijfertation on a crite- 
rion between matter and mucus, in 1780. Sold by Cadell, 
London. 

I. Account 

> 
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I. Account af the abforbent fyjiem. 

1. THE abforbent fyftem of veffels in animal bodies con- 
fifts of feveral branches, differing in refpecl to their fituations, 
and to the fluids which they abforb. 

The inteftinal abforbents open their mouths on the internal 
furfaces of the inteftines ; their office is to drink up the chyle 
and the other fluids from the alimentary canal ; and they are 
termed lacteals, to diftinguifh them from the other abforbent 
veffels, which have been termed lymphatics. 

Thofe, whofe mouths are difperfed on the external fkin, 
imbibe a great quantity of water from the atmofphere, and a 
part of the perfpirable matter, which does not evaporate, and 
are termed cutaneous abforbents. 

Thofe, which arife from the internal furface of the bron- 
chia, and which imbibe moifture from the atmofphere, and a 
part of the bronchial mucus, are called pulmonary abforbents. 

Thofe, which open their innumerable mouths into the cells 
of the whole cellular membrane, and whofe ufe is to take 
up the fluid, which is poured into thofe cells, after it has 
done its office there, may be called cellular abforbents. 

Thofe, which arife from the internal furfaces of the mem- 
branes, which line die larger cavities of the body, as the tho- 
rax, abdomen, fcrotum, pericardium, take up the mucus pour- 
ed into thofe cavities; and are diftinguifhed by the names of 
their refpe&ive cavities. 

Whilft thofe, which arife from the internal furfaces of the 
urinary bladder, gall-bladder, falivary dudts, or other recep- 
tacles of fecreted fluids, may take their names from thofe flu- 
ids, the thinner parts of which it is their office to abforb; as 
urinary, bilious, or falivary abforbents. 

2. Many of thefe abforbent veffels, both lacteals and lym- 
phatics, like fome of the veins, are replete with valves ; which 
leem defigned to affift the progrefs of their fluids, or at leaft 
to prevent their regurgitation, where they are fubjedted to the 
intermitted preffure of the mufcular, or arterial actions in 
their neighbourhood. 

Thefe valves do not, however, appear to be neceffary to all 
the abforbents, any more than to all the veins; fince they are 
not found to exiff. in the abforbent fyflem of fifh, according 
to the difcoveries of the ingenious and much lamented Mr. 
Hewfon. Philof. Tranf. v. 59. Enquiries into the Lymph. 
Syfr. p. 94. 

3. Thefe abforbent veffels are alfo furnifhed with glands, 
which are called conglobate glands ; whofe ufe is not at pre- 

fent 
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ient fufficiently invefligated ; but it is probable tbat tbey r&- 
femble the conglomerate glands, both in flructure and in ufe, 
except that their ablorbent mouths are, for the conveniency of 
Situation, placed at a greater diftance from the body of the 
gland. The conglomerate glands open their mouths immedi- 
ately into the Sanguiferous vefTels which bring the blood, from 
whence they ablbrb their refpective fluids, quite up to the gland; 
l)ut thefe conglobate glands collect their adapted fluids from ve- 
ry diftant membranes, or cyfts, by means of mouths furniihed 
with long necks for this purpofe, and which are called ladteals, 
or lymphatics. 

4. The fluids, thus collected from various parts of the body, 
pafs by means of the thoracic duct, into the left fubclavian near 
the jugular vein ; except, indeed, that thofe collected from the 
right fide of the head and neck, and from the right arm, are car- 
ried into the right fubclavian vein : and fometimes even the lym- 
phatics from the right fide of the lungs arc inferted into the right 
fubclavian vein; whilft thofe of the left fide of the head open 
but juft into the fummit of the thoracic duct. 

5. In the abforbent fyftem there are many anaflomofes of the 
vefTels, which feem of great confequence to the prefervation of 
health. Thefe anaflomofes are discovered by difTection to be 
very frequent between the inteftinal and urinary lymphatics, as 
mentioned by Mr. Hewfon, (Phil. Tranf. v. 5S.; 

6. Nor do all the inteftinal abforbents feem to terminate in 
the thoracic du£t, as appears from fome curious experiments oi 
D. Monro, who gave madder to fome animals, having previouf- 
ly pu,t a ligature on the thoracic duct, and found their bones, 
and the ferum of their bkood, coloured red. 

II. The Valves of the Abforbent Syfem may fuffer their 
Fluids to regurgitate in fome Difeafes. 

1. The many valves, which occur in the progrefs of the lym- 
phatics and lacteal vefTels, would feem infuperable obftacles to 
the regurgitation of their contents. But as thefe valves are plac- 
ed in veflels which are indued with life, and are themfelves en- 
dued with life alfo, and are very irritable into thofe natural mo- 
tions which abforb, or propel the fluids they contain ; it is poflible, 
m fome difeafes, where thefe valves or vefTels are ftimulated into 
unnatural exertions, or are become paralytic, that during the 
diaflole of the part of the veflel to which the valve is attachetf, the 
valve may not fo completely clofe as to prevent the relapfe of the 
lymph or chyle. This is rendered more probable, by the experi- 
ments of injecting mercury, or water, or fuet, or bv blowing air 
down thefe veflels ; all which pafs the valves very eaiilv, contrary 
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to the natural courfe of their fluids, when the veffels are thus- 
a little forcibly dilated, as mentioned by Dr. Haller. Elem. 
Phyfiol. T. iii. f. 4. 

" The valves of the thoracic dud are few; fome alTert they 
are not more than twelve, and that they do not very accurately 
perforin their office, as they do not clofe the whole area of the- 
dud, and thence may permit chyle to repafs them downwards. 
In living animals, however, though not always, yet morefre- 
quently'than in tlie dead, they prevent the chyle from returning. 
The principal of thefe valves is that which prefides over the in- 
fcrtion of the thoracic dud, into the fubclavian vein : many have 
believed this alfo to perform the office of a valve, both to admit 
the chyle into the vein, and to preclude the blood from entering 
the dud ; but in my opinion it is fcarcely fufficient for this pur- 
pofe." Haller, Elem. Phyf. T. vii. p. 226. 

2. The mouths of the lymphatics feemto admit water to pafs 
through them after death, the inverted way, eafier than the 
natural one ; fmce an inverted bladder readily lets out the wa- 
ter with which it is filled ; whence it may be inferred, that there 
is no obftacle at the mouths of thefe veffels to prevent the re- 
gurgitation of their contained fluids. 

I was induced to repeat this experiment ; and having accu- 
rately tied the ureters and neck of a frefh ox's bladder, I made 
an opening at the fundus of it ; and then, having turned it in- 
iide outwards, filled it half full with water, and was furprifed 
to fee it empty itfelf fo haftily. I thought the experiment more 
appofite to my purpofe,by fufpending the bladder with its neck 
downwards, as the lymphatics are chiefly fpread upon this part 
of it; as (hewn by Dr. Watfon, Philof. Tranf. v. 59. p. 392. 

3. In fome difeafes, as in the diabetes and fcrophula, it is 
probable the valves themfelves are difeafed, and are thence in- 
capable of preventing the return of the fluids they mould fup- 
port. Thus the valves of the aorta itfelf have frequently been 
found fchirrous, according to the diffedions of Monf. Lieu- 
taud, and have given rife to an interrupted pulfe, and labori- 
ous palpitations, byfuffering a return of part of the blood into 
the heart. Nor are any parts of the body fo liable to fchir- 
rofity, as the lymphatic glands and veffels, infomuch, that their 
fchirrofities have acquired a diftind name, and been termed 
fchrophula. 

4. There are valves in other parts of the body, analogous 
to thofe of the abforbent fyftem, and which are liable, when 
difeafed, to regurgitate their contents : thus the upper and 
lower orifices of the ftomach are clofed by valves, which, 
rvhen too great quantities of warm water have been drank, 

with 
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with a defign to promote vomiting, have fometimes refitted the 
utmoft efforts of" the abdominal mufcles and diaphragm : yet, 
at other times, the upper valve, or cardia, eafily permits the 
evacuation of the contents of the ftamach, whilft the infe- 
rior valve, or pylorus, permits the bile, and other contents o( 
the duodenum, to regurgitate into the ftomach. 

5. The valve of the colon is well adapted to prevent the retro- 
grade motion of the excrements ; yet, as this valve is poffeffed 
of a living power, in the iliac paffion, either from fpafm, or 
other unnatural exertions, it keeps itfelf open, and either fuf- 
fers or promotes the retrograde movements of the contents of 
the inteftines below ; as in ruminating animals, the mouth of 
the firft ftomach feems to be fo conftrudted, as to facilitate or 
affift the regurgitation of the food ; the rings of the cefopha- 
gus afterwards contracting themfelvcs in inverted order. De 
Haen, by means of a fyringe, forced fo much water into the 
redtum inteftinum of a dog, that he vomited it in a full ftream 
from his mouth ; and in the iliac pafiion above-mentioned, 
excrements and clyfter are often evacuated by the mouth. 
See Scdion XXV. 15. 

6. The pundta lacrymalia, with the lacrymal fack and nafal 
dudf., compofe a complete gland, and much refemble the intef- 
tinal canal ; the pundta lacrymalia arc abforbent mouths, that 
take up the tears from the eye, when they have done their of- 
fice diere, and convey them into the noftrils ; but when the 
nafal dudt is obftrudted, and the lacrymal fack diftended with 
its fluid, on preffure with the finger, the mouths of this gland, 
(pundta lacrymalia) will readily difgorge the fluid they had 
previo r ufly abforbed back into the eye. 

7. As the capillary veffels receive blood from the arteries, 
and feparating the mucus, or perfpirable matter from it, con- 
vey the remainder back by the veins ; thefe capillary veffels are 
a fet of glands, in every refpedt fimilar to the fecretory vef- 
fels of the liver, or other large congeries of glands. The be- 
ginnings of thefe capillary veffels have frequent anaftomofes 
into each other, in which circumftance they are refembled by 
the ladteals ; and, like the mouths or beginnings of other 
glands, they are a fet of abforbent veffels, which drink up the 
blood which is brought to them by the arteries, as the chyle is 
drank up by the ladteals: for the circulation of the blood through 
the capillaries is proved to be independent of arterial impulle; 
fince, in the bluih of fhame, and in partial inflammations, their 
adtion is increafed, without any increafe of the motion of the 
heart. 

8. Yet not only the months, or beginnings of thefe anafto- 

mofing 
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moling capillaries are frequently feen, by microfcopes, to re- 
tatc foine particles ol blood, during the frrnggles of the 
animal ; but retrograde motion of the blood, in the veins ot 
tljofe animals, from the very heart to the extremity of the limbs, 
is obfervable, by intervals, during the diftreiTes of the dying 
crcaturs. Hailer, Elem. Phyflol. T. i. p. 216. Now, as the 
veins have perhaps ail of them a valve, fomewhere between 
their extremities and the heart, here is ocular demonftration of 
the fluids in this diieafed condition of the animal, repafimg- 
through venous valves : and it is hence highly probable, from 
the fhicleft analogy, that if the courfe of the fluids, in the lym- 
phatic veflfels, could be fubjcc~ied to microfcopic obfervation, 
they would alfo, in the drfeafed ftate of the animal, be (een to 
repafs the valves, and the mouths of thofe veffels which had pre- 
vioufly abforbed them, or promoted their progrefHou. 

III. Communication from the Alimentary Canal to the Blad- 
der, by means of the Abforbenl Vefj'els. 

Many medical philofophers, both ancient and modern, have 
fufpected that there was a nearer communication between the 
ftomach and the urinary bladder than that of the circulation : 
they were led into this opinion from the great expedition with 
ch cold water, when drank, to excels, paiTes off by the 
bladder: and from the fimilarity of the urine, when produced 
in this hafty manner, with the material that was drank. 

The former of thefe circumftances happens perpetually to 
thofe who drink abundance of cold water when they are much 
heated by exercife, and to many at the beginning of intoxication. 

Of the latter many inftances are recorded by Etmuller, T. 
xi. p. 7 16. where fimple water, wine, and wine with fugar, and 
emulfions, were returned by urine unchanged. 

There are other experiments, that feem to demenftrate the 
exifteuce ot another pafiage to the bhdder befules that through 
the kidneys. Thus Dr. Kratzenftein put ligatures on the ure- 
ters ot a dog, and then emptied the bladder by a catheter; yet 
in a little time the dog drank greedily, and made a quantity' of 
water. (Difputat. Moibor. Halleri. T. iv. p. 63.) A iimi- 
lar experiment is related in the Philofophical Tianfaclions, 
with the fame event. (No. 65, 67, for the year 1670.) 

Add to this, that in fome morbid cafes the urine has continu- 
ed to pals, after the figuration or total deflruclion of the kid- 
neys ; of which many inftances are referred to in the Elem. 
Phyliol. T. vii. p. 379, of Dr. Hailer. 

mi all which it mult be concluded, that fome fluids have 

m the ftomach, or abdomen, without having cone 
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throiitrb the fanguiferous circulation : and as the bladder is fup- 
plied with many lymphatics, asdefcribed by Dr. Watfon, in the 
Philof. Tranf. v. 59. p. 392. and as no other veflels open 
into it betides thefe and the ureters, it feems evident, that the 
unnatural urine, produced as above defcribed, when the ureters 
were tied, or the kidneys obliterated, was carried into the blad- 
der by the retrograde motions of the urinary branch of the 
lymphatic fyftera. 

The more certainly to afcertain the exiftence of another 
communication between the ftomach and bladder, befides that 
of the circulation, the following experiment was made, to 
which I rnuft beg your patient attention : A friend of mine 
(June 14, 1772,) on drinking repeatedly of cold fmall punch, 
till he began to be intoxicated, made a quantity of colourlefs 
urine. He then drank about two drams of nitre, diflblved in 
fome of the punch, and cut about twenty (talks of boiled afpa* 
ragus : on continuing to drink more of the punch, the next urine 
that he made was quite clear, and without fmell ; but in a little 
time another quantity was made, which was not quite fo colour- 
lefs, and had a ftrong fmell of the afparagus : he then loft about 
four ounces of blood from the arm. 

The fmell of the a fparagus was not at all perceptible in the 
blood, neither when frefh taken, nor the next morning, as my- 
felt and two others accurately attended to; yet this fmell was 
ftrongly perceived in the urine which was made juit before 
the blood was taken from his arm. 

Some bibulous paper, moiftened in the ferum of this blood, 
and fuffered to dry, fhewed no figns of nitre by its manner of 
burning. But fome of the fame paper, moiftened in the urine, 
and dried, on being ignited, evidently fhewed, the prefence of 
nitre. This blood and the urine ftood fome days expofed to 
the fun in the open air, till they were evaporated to about a 
fourth of their original quantity, and began to ftink ; the paper, 
which was then moiftened with the concentrated urine, fhew- 
ed the prefence ot much nitre by its manner of burning ; whilft 
that moiftened with the blood fhewed no fuch appearance at all. 

Hence it appears, that certain fluids, at the beginning of in- 
toxication, find another paffage to the bladder befides the long 
courfe of the arterial circulation; and as the intellinal abfor- 
bents are joined with the urinary lymphatics by frequent anaf- 
tomcies, as Hewfon has demonltrated ; and as there is no other 
.■load, we may juftly conclude, that theie fluids pafs into the 
bladder by the urinary branch of the lymphatics, which has its 
motions inverted during the difeafed ftate of the animal. 

A gentleman, who had been fome weeks arretted with jaun- 
dice, 
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dice, and whofe urine was, inconfequence, of a very deep yellow, 
took fome cold fmall punch, in which was diflblved about a 
dram of nitre ; he then took repeated draughts of the punch, 
and kept himfelf in a cool room, till on the approach of flight 
intoxication he made a large quantity of water ; this water had 
a flight yellow tinge, as might be expected from a fmall admix- 
ture of bile fecreted from the kidneys ; but if the whole of it 
had pafTed through the fanguiferous veflels, which were now 
replete with bile (his whole fkin being as yellow as gold) would 
not this urine alio, as well as that he had made for weeks be- 
fore, have been of a deep yellow ? Paper dipped in this water, 
and dryed, and ignited, (hewed evident marks of the prefence of 
nitre, when the flame was blown out. 

IV. The Phenomena of the Diabetes explained, and of fome 
Diarrhoeas. 

The phenomena of many difeafes are only explicable from 
the retrograde motions of fome of the branches of the lympha- 
tic fyftem ; as the great and immediate flow of pale urine in the 
beginning of drunkennefs ; in hyfteric paroxyfms ; from being 
expofed to cold air, or to the influence of fear or anxiety. 

Before we endeavour to illuftrate this doctrine, by defcribing 
the phenomena of thefe difeafes, we muft premife one circum- 
ftance ; that all the branches of the lymphatic fyftem have a 
certain fympathy with each other, infomuch, that when one 
branch is ftimulated into unufual kinds or quantities of motion, 
fome other branch has its motions either increafed, or decreaf- 
ed, or inverted at the fame time. This kind of fympathy can 
only be proved by the concurrent teftimony of numerous fads, 
which will be related in the courfe of the work. I fhall only 
add here, that it is probable, that this fympathy does not de- 
pend on any communication of nervous filaments, but on ha- 
bit, owing to the various branches of this fyftem havin^ fre- 
quently been ftimulated into action at the fame time. 

There are a thoufand inftances of involuntary motions aflb- 
ciated in this manner j as in the a<5f. of vomiting, while the 
motions of the ftomach and oefophagus are inverted, the pulfa- 
tions of the arterial fyftem, by a certain fympathy, become 
weaker; and when the bowels or kidneys, are ftimulated by 
poiion, a ftone, or inflammation, into more violent adion, the 
ftomach and oefophagus, by fympathy, invert their motions. 

1. When any one drinks a moderate quantity of vinous fpi- 
rit, the whole fyftem acls with more energy by confent with 
the ftomach and interlines, as is feen from the glow on the fkin 
and the inereafe of ftrength and activity; but when a greater 

quantity 
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quantity of this inebriating material i* drank, at the fame time 
that the lacteals are excited into greater action to abforb it, it 
frequently happens, that the urinary branch of abforbents, which 
is connected with the lacteals by many anaftomofes, inverts its 
motions, and a great quantity of pale unanimalized urine is 
Uncharged. Bv this wife contrivance too much or an unne- 
ceffary fluid is prevented from entering the circulation. This 
may be called the drunken diabetes, to diftinguifh it from the 
ether temporary diabetes, which occur in hyfteric difeafes, and 
from continued fear or anxiety. 

2. If this idle ingurgitation of too much vinous fpirit he 
daily practifed, the urinary branch of abforbents at length. 

an habit of inverting its motions, whenever die lacteals are 
much ftimulated : and the whole, or a great part of the chyle 
is thus daily carried to the bladder, without entering the circu- 
lation, and the body becomes emaciated. This is one kind of 
chronic diabetes, and may be diflinguifhed from the others bv 
the tafte and appea.ran.ee of the urine ; which is fweet, and the 
colour of whey, and may be termed the chyliferous diabetes. 

3. Many children have a fimilar depofition of chyle in their 
mine, from the irritation of worms in their inteftines, which 
ftimulating the mouths of the lacteals into unnatural action, 
the urinary branch of the abforbents becomes inverted, and 
carries part of the chyle to the bladder : part of the chyle alio 
has been carried to the iliac and lumber glands, of which in- 
franccs are recorded by Haller, T. vii. 225. and which can be 
explained on no other theory; but the directions of the lym- 
phatic fyilem of the human body, which have yet been publifh- 
ed, are not fufficienfTy extenfive for ourpurpofe; yet if we 
may reafon from comparative anatomy, this tranflation of chyle 
to the bladder is much illulrrated by r the account given of this 
fyftem ot vcffcls in a turtle, by Mr. Hewfon, who obferved, 
"That the lacteals near the root of the mefentery anaftomofe, 
fo as to form a net-work, from which feveral large brandies 
go into fome conhdci able lymphatics lying near the fpine ; and 
which can be traced almofr to the anus, and particularly to the 
kidneys." Philof. Tranf. v. 59. p. 199. — Enquiries, p. 74. 

4. At the fame time that the urinary branch of abforbents, 
in the beginning ot diabetes, is excited into inverted action, 
the cellular branch is excited by the fympathy above mention- 
ed, into more energetic action ; and the fat, that was before 
depotited, is reabforbed and thrown into the blood veffels, where 
it floats, and was miftaken for chyle, till the late experiments 
of the ingenious Mr. Hewfon demonftrated it to be fat. 

This appearance of what was miftaken for chyle in the blood 

wh 
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which was drawn from thefe patients, and the obftructed liver, 
which very frequently accompanies this difeafc, feems to have 
led Dr. Mead to fufpect the diabetes was owing to a defect of 
fann-uiricacion ; and that the fchirroiity of the liver was the ori- 
ginal caufe of it: but as the fchirrous of the liver is mo ft fie- 
ntly owing to the fame caufes that produce the diabetes 
and dropfies, namely, the great ufe of fermented liquors, there 
is no wonder they ihould exift together, without being the cou- 
fequence of each other. 

5. If the cutaneous branch of abforbents gains a habit 
of being excited into ftronger action, and imbibes greater quan- 
tities of moifture from the atmofphere, at the fame time that the 
urinary branch has its motions inverted, another kind of diabe- 
tes is formed, which may be termed the aqueous diabetes. ]n 
this diabetes the cutaneous abforbents frequently imbibe an 
amazing quantity ot atmofpheric moifture; infomuch that there 
are authentic hiftories, where many gallons a day, for many 
weeks together, above the quantity that has been drank, have 
been difcharged by urine. 

Dr. Kcil, in his Medicina Statica, found that he gained 
eighteen ounces from the moift air of one night ; and Dr. Per- 
cival affirms, that one of his hands imbibed, after being well 
chafed, near an ounce and half of water, in a quarter of an 
hour. (Tranfacl. of the College, London, vol. ii. p. 102.) 
Home's Medic. Facts, p. 2. feet. 3. 

The pale urine in hyfterical women, or which is produced 
by fear or anxiety, is a temporary complaint of this kind : and it 
would in reality be the fame difeafc, if it was confirmed by habit. 

6. The purging fto'ols, and pale urine, oceafioned by expos- 
ing the naked body to cold air, or fprinkling it with cold wa- 

originate from a Gmilar caufe; for the mouths of the cu- 
taneous lymphatics being fuddenly expofed to cold, become tor- 
pid, and ceafe, or nearly ceafe to act; whilft, by the fympathy 
above defcribed, not only the lymphatics of the bladder and 

(fines ceafe alfo to abfofb the" more aqueous and faline part 
of the fluids fecreted into them ; but it is probable that thefe 
lymphatics invert their motions, and return the fluids, which 
were previoufly abforbed, into the intdtines and bladder. At 
the very inftant that the body is expofed naked to the cold air, 
an unulual movement is felt in the bowels ; as is experienced 
by hoys going into the cold bath : this could not occur from an 
ohltruction ol the perfpirable matter, fince there is not time for 
that to he returned to the bowels by the courfe of the circulation. 
ilfo a chronic aqueou,; diarrhoea, in which the at- 
pofpheric moifture, drank up by the cutaneous andpulmonarv 

lymphatics, 
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lymphatics, is poured into the inteftines, by the retrograde 
motions of the la&eals. This difeafe is moil fimilar to tin. 
aqueous diabetes, and is frequently exchanged for it : adiftindr. 
inftance of this is recorded by Benningerus, Cent. v. Obf. 98. 
in which an aqueous diarrhoea fucceeded an aqueous diabetes, 
and deftroved the patient. There is a curious example of this 
defcribed by Sympfon (De Re Medica) — " A young man 
(fays he) was feized with a fever, upon which a diarrhoea came 
on, with great ftupor, and he refufed to drink any thing, though 
he was parched up with exceffive heat : the better to fupply him 
with moiflure, T directed his feet to be immerfed in cold water; 
immediately I obferved a wonderful decreafe of water in the 
veflel, and then an impetuous ftream of a fluid, fcarcely co- 
loured, was difcharged by ftool, like a cataradt." 

7. There is another kind of diarrhoea which has been called 
caeliaca ; in this difeafe the chyle, drank up by the lac^eals of 
the fmall interlines, is probably poured into the large interlines 
by the retrograde motions of their lacleals; as in the chylife- 
rous diabetes the chyle, is poured into the bladder by the retro- 
grade motions of the urinary branch of abforbents. 

The chyliferous diabetes, like this chyleferous diarrhoea, pro- 
duces fudden atrophy; fmce the nourishment, which ought to 
fupply the hourly wafle of the body, is expelled by the bladder, 
or redtum : whilfl the aqueous diabetes, and the aqueous diair- 
hcea produce excefRve third; becaufe the moiflure, which 
is obtained from the atmofphere, is not conveyed to the thora- 
cic receptacle as it ought to be, but to the bladder, or lower 
interlines ; whence the chyle, blood, and whole fyftem of glands 
are robbed of their proportion of humidity. 

8. There is a third fpecics of diabetes, in which the urine is 
mucilaginous, and appears ropy in pouring it from one veflel 
into another; and will fometimes coagulate over the fire. 
This difeafe appears by intervals, and ceafes again, and feems 
to be occafioned by a previous dropfy in fome part of the bo- 
dy. When fuch a collection is reabforbed, it is not always 
returned into the circulation ; but the fame irritation that ftimu- 
lutes one lymphatic branch to reabforb the depofited fluid, in- 
verts the urinary branch, and pours it into the bladder. Hence 
this mucilaginous diabetes is a cure, or the confequence of a 
cure, of a worfe difeafe, rather than a difeafe itfelf. 

Dr. Cotunnius gave half an ounce of cream of tartar, eve- 
ry morning, to -a patient who had the anafarca ; and he voided 
a great quantity of urine; a part of which, put over the fire, 
coagulated, on the evaporation of half of it, fo as to look like 
the white of an egg. De Ifchiade Nervos. 

This. 
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This kind of diabetes frequently precedes a dropfy ; and has 
this remarkable circumftance attending it, that it generally hap- 
pens in the nigh.; as during the recombent ftate of the body, 
the fluid, that was accumulated in the cellular membrane, or in 
the lungs, is more readily abforbed, as it is lefs impeded by its 
gravity. I have feen more than one inllance of this difeafe. 
Mr. D. a man in the decline of life, who had long accuftom- 
ed himfelf to fpirituous liquor, had fwelled legs, and other fymp- 
toms of approaching anaiarca ; about once in a week, or ten 
days, for ieveral months, he was feized, on going to bed, with 
great general uneafinefs, which his attendants refembled to an 
hyfteric fit, and which terminated in a great difcharge of vi- 
fcid urine ; his legs became lefs fwelled, and he continued in 
better health for fome days afterwards. I had not the oppor- 
tunity to try if this urine would coagulate over the fire, when 
part of it was evaporated, which I imagine would be the cri- 
terion of this kind of diabetes, as the mucilaginous fluid depo- 
fited in the cells and cyfts of the body, which have no commu- 
nication with the external air, feems to acquire, by ftagnation, 
this property of coagulation by heat, which the fecreted mu- 
cus ot the inteftines and bladder do not appear to pofTefs, as I 
have found by experiment ; and if any one mould fuppoie this 
coagulable urine was feparated from the blood by the kidneys, 
he may recoiled, that in the mod inflammatory difeafes, in 
which the blood is moft replete, or moft ready to part with the 
coagulable lymph, none of this appears in the urine. 

9. Different kinds of diabetes require different methods of 
cure. For the firft kind, or chyliferous diabetes, after clear- 
ing the ftomach and inteftines, by ipecacuanha and rhubarb, 
to evacuate any acid material, which may too powerfully Si- 
mulate the mouths of the lacleals, repeated and large doles of 
tincture of cantharides have been much recommended. The 
Ipecihc ftimulus of this medicine on the neck of the bladder, is 
likely to excite the numerous abforbent veflcls, which are fpread 
on that part, into ftronger natural actions, and by that means 
prevent their retrograde ones ; till, by perfiffing in the ufe of 
the medicine, their natural habits of motions might again be 
eftabliflied. Another indication of cure requires fuch medi- 
cines as, by lining the inteftines with mucilaginous fubfhnccs, 
or with fuch as conhft of fmooth particles, or which chemi- 
cally deftroy the acrimony of their contents, may prevent the 
too great action of the inteftihal abforbents. For this purpoi'e 
1 have found the earth precipitated from a folution of alum, by 
means of fixed alcali, given in the dofe of half a dram every fix 
hours, of great advantage, with a tew grains of rhubarb, fo 
as to procure a daily evacuation. 

The 
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The food ftiould confill of materials that have the leaft fti- 
mulus, with calcareous water, as or' Briftol and Matlock ; that 
the mouths of the lacfeals may be as little ftimulated as is ne- 
cefTary for their proper ahforpuon ; left with their greater ex- 
ertions fliould be connected by fympathy the inverted morions 
of the urinary lymphatics. 

The lame method may be employed, with equal advantage, 
in the aqueous diabetes, fo great is the fympathy between the 
(kin and the ftomach. To which, however, fome application 
to the (kin might be ufefully added ; as rubbing the patient all 
over with oil, to prevent the too great action of the cutane- 
ous abibrbents. I knew an experiment of this kind made upon 
one patient with apparent advantage. 

The mucilaginous diabetes will require the fame treatment, 
which is moft efficacious in the dropiy, and will be defcribed 
below. I mu ft add, that the diet and medicines above mention- 
ed, are ftrongly recommended by various authors, as by Mor- 
gan, Willis, Harris, and Etmuller; but more hiftories of the 
fuccefsful treatment of thefe difeafes are wanting to fully alter- 
tain the moft efficacious methods of cure. 

In a letter from Mr. Charles Darwin, dated April 24, 1778, 
Edinburgh, is the fubfequent paffages: — " A man who long 
laboured under a diabetes died yefterday in the clinical ward. 
He had for fome time drank four, and pafTed twelve pounds of 
fluid daily; each pound of urine contained an ounce of fugan 
He took, without confiderable relief, gum kino, fanguis dra- 
conis melted with alum, tincture of cantharides, iiinglafs, gum 
arabic, crabs eyes, fpirit of hartfhorn, and eat ten or fifteen 
oyfters thrice a day. Dr. Home, having read my thefts, bled 
him, and found that neither the frefh blood nor the fei um tailed 
fweet. His body was opened this morning — every viicus ap- 
peared in a found and natural ftate, except that the left kidney 
had a very fmall pelvis, and that there was a confide] able en- 
largement of moft of the mefenteric lymphatic glands. I in- 
tend to infert this in my thclis, as it coincides with the ex- 
periment, where fome aiparagus was eaten at the beginning of 
intoxication, and its fmell peiceived in the urine, though not 
in the blood." 

The following cafe of chyliferous diabetes is extracted from 
fome letters of Mr. Hughs, to whofe unremitted care the in- 
firmary at Stafford for many years was much indebted, dated 
October 10, 1778. 

Richard Davis, aged $3, a whitefmith by trade, had drank 
hard by intervals; was much troubled with f >f his 

hands, which incommoded him in his occupation, but which 

ceafed 
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ceafed on his frequently dipping them in lime. About feven 
months ago he began to make large quantities of water; his 
legs are cedematous, his belly tenfe, and he complains of a rif- 
ing in his throat, like the globus hifterieus : he eats twice as 
much as other people, drinks about fourteen pints of fmall beer 
a day, befides a pint of ale, fome milk-porridge, and a bafon of 
broth, and he makes about eighteen pints of water a day. 

He tried alum, dragon's blood, fleel, blue vitriol, and can- 
tharjdcs in large quantities, and duly repeated, under the care 
of Dr. Underbill, but without any effect ; except that on the 
day after he omitted the cantharides, he made but twelve pints 
of water; but on the next day this good effect ceafed again. 

November 21. — He made eighteen pints of water, and he 
now, at Dr. Darwin's requeft ," took a grain of opium every 
four hours; and five grains of aloes at night ; and had a flannel 
fliirt given him. 

22. — Made fixteen pints. 

23. — Thirteen pints: drinks lefs. 

24. — Increafed the opium to a grain and a quarter every 
four hours : he made twelve pints. 

25. — Increafed the opium to a grain and half: he now 
makes ten pints, and drinks eight pints in a day. 

The opium was gradually increafed during the next fort- 
night, till he took three grains every four hours, but without 
any further diminution of his water. During the ufe of the 
opium he fweat much in the nights, fo as to have large drops 
ft and on his face and all over him. The quantity of opium 
was then gradually decreafed, but not totally omitted, as he 
continued to take about a grain morning and evening. 

January 1 7 . — He makes fourteen pints of water a day. Dr. 
Underhill now directed him two fcruples of common rofin tri- 
turated with as much fugar, every fix hours, and three grains 
of opium every night. 

19. — Make* fifteen pints of Water: fweats at night. 

2 1.— Makes feventeen pints of water; has twitchings of his 
limbs in a morning, and pains of his legs: he now takes a 
dram of rofin for a dofe, and continues the* opium. 

23. — Water more coloured, and reduced to fixteen pints, 
and he thinks has a brackifh tafte. 

26. — Water reduced to fourteen pints. 

28.— Water thirteen pints: he continues the opium, and 
takes four fcruples of the rofin for a dofe. 

February 1. — Water twelve pints. 

4.7- Water eleven pints; twitchings lefs : takes five fcruples 
for a dofe. 

I i 8.— Water 
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8. — Water ten pints: has had many ftools. 

12. — Appetite lei's : purges very much. 

After tin's the rofin either purged him, or would not jftay on 
his ftomach; and he gradually rclapfed nearly to his former 
condition, and in a few months funk under the difeafe. 

October 3. — Mr. Hughes evaporated two quarts of the water, 
and obtained from it four ounces and half of a hard and brit- 
tle faccharine mafs, like treacle which had been fome time 
boiled. Four ounces of blood, which he took from his arm 
with defign to examine it. had the common appearances, ex- 
cept that the ferum refembled chcefc-whey ; and that on the 
evidence of four perfons, two of whom did not know what 
it was they tafted, the ferum had a faltijh tajie. 

From hence it appears, that the faccharine matter, with 
which the urine of thefe patients fo much abounds, does not 
enter the blood veffels like the nitre and afparagus mentioned 
above ; but that the procefs of digeftion 1 efembles the procefs 
of the germination of vegetables, or of making barley into 
malt ; as the vaft quantity of fugar found in the urine mull be 
made from the food which he took (which was double that 
taken by others), and from the fourteen pints of final! beer 
which he drank. And, fecondly, as the ferum of the blood 
was not fwpet, the chyle appears to have been conveyed to the 
bladder widiout entering the circulation of the blood, fincc fo 
large a quantity of fugar, as was found in the urine, namely, 
twenty ounces a day, could not have previously cxifted in the 
blood without being perceptible to the taffe, 

November 1. — Mr. Hughes diffblved two drams of nitre in 
a pint of a decoction of the roots of afparagus, and added to it 
two ounces of tincture of rhubarb: the patient took a fourth 
part of this mixture every five minutes, till he had taken the 
whole. — In about half an hour he made eighteen ounces of 
water, which was vet y manifeftly tinged with the rhubarb; 
the fmell of afparagus was doubtful. 

He then loil four ounces of blood, the ferum of which was 
not fo opake as that drawn before, but of a yellowifh caff, 
as the ferum ot the blood ufually appears. 

Paper, dipped three or four times in the tinged urine, and 
dried again, did not fcintillate when it was let on fire ; but 
when the flame was blown out. the lire ran along the paper for 
half an inch ; which, when the lame paper was unimpregnatetl, 
it would not do ; nor when the fame paper was dipped in urine 
made before he took the nitre, and dried in the fame manner. 

Paper, dipped in the ferum of the blood, and dried in the fame 
manner as in the urine, did not fcintillate when the flame was 

blown 
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blown out, but burnt exactly in tbe fame manner as the fame 
paper dipped in the ferum of blood drawn from another perfon. 

This experiment, which is copied from a letter of Mr. 
Hughes, as well as the former, feems to evince the exigence 
of another paflage from the inteftines to the bladder, in this 
difeafe, behdes that of the fanguiferous fyftem; and coincides 
with the curious experiment related in fec~lion the third, ex- 
cept that the fmell oi' the afparagus was not here perceived, 
owing perhaps to the roots having been made ufe of iuftead of 
the heads. 

The rifing in the throat of this patient, and the twitchings 
of his limbs, feem to indicate fome fimilarity between the dia- 
betes and the hyfteric difeafe, befides the great flow of pale 
urine, which is common to them both. 

Perhaps, if the mefenteric glands were nicely infpec~led in the 
«li flections of thefe patients, and if the thoracic duel:, and the 
larger branches of the ladfeals, and if the lymphatics which 
aiife from the bladder, were well examined by injection, or 
by the knife, {he caufe of diabetes might be more certainly 
understood. 

The opium alone, and the opium with he rofm, feem much 
to have ferved this patient, and might probably have effected 
a cure, if the difeafe had been llighter, or the medicine had 
been exhibited before it had been confirmed by habit during 
the kven months it had continued. The increafe of' the quan- 
tity of water on beginning the large dofes of roiin, was proba- 
bly owing to his omitting the morning dofes of opium. 

V. The Phenomena of Dropjics explained. 

I. Some inebriates have their p:\roxyfms of inebriety termi- 
nated by much pale urine, or profufe fweats, or vomiting, or 
ftools; others have their paroxyfms terminated by ftupor, or 
fleep, without the above evacuations. 

The former kind of thefe inebriates have been obferved to be 
jnore liable to diabetes and dropfy ; and the latter to gout, gra- 
vel andieprofy. Evoe ! attend ye bacchanalians ! ftart at this 
dark train of evils, and, amid your immodeft jefts, and ideot 
laughter, recollect, 

Quern Dens vult perdere, prius dementat. 

In thofe who are fubject to diabetes and dropfy, the abfor- 
bent veffels are naturally more irritable than the latter; and by 
being frequently difturbed, or inverted by violent ftimulus, and 
by their too great fympathy with each other, they become at 
length either entirely paralytic, or are only lulcqnible of mo- 
tion 
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tion from the ftimulus of very acrid materials; as every part 
of the body, after having been ufed to great irritations, be- 
comes lefs affected by fmaller ones. Thus we cannot diftin- 
guifh objects in the night, for fome time after \vc come out 
of a ftrong light, though the iris is prefently dilated: and the 
air of a fummer evening appears cold, after we have been ex- 
pofed to the heat of the day. 

There are no cells in the body, where dropfy may not be 
produced, if the lymphatics ceafc to abforb that mucilaginous 
fluid, which is perpetually depofited in them, for the purpofe 
of lubricating their furfaces. 

If the lymphatic branch, which opens into the cellular 
membrane, either does its office imperfectly, or not at all ; 
thefe cells become replete with a mucilaginous fluid, which, af- 
ter it has ftagnated fome time in the cells, will coagulate over 
the fire; and is erroneoufly called water. Wherever the feat 
of this difeafe is, (unlefs in the lungs or other pendent vifcera) 
the mucil 'ginous liquid above mentioned will fubfide to the 
mod depending parts of the body, as the feet and legs, when 
thofe are lower than the head and trunk ; for all thefe cells 
have communications with each other. 

When the cellular abforbents are become infenfible to their 
trfual irritations, it moft frequently happens, but not always, 
that the cutaneous branch of abforbents, which is ftridtly af- 
fociated with them, fuffers the like inability. And then, as 
no water is a bf orbed from the atmoiphere, the urine is not 
only lefs diluted at the time of its fecretion, and confequently 
in lefs quantity and higher coloured; but great thirft is at the 
fame time induced, for as no water is abforbed from the atmof- 
phere to dilute the chyle and blood, the ladteals and other ab- 
forbent veflels, which have not loft their powers, are excited 
into more conilant or more violent action, to fupply this defi- 
ciency ; whence the urine becomes ftill lefs in quantity, and 
of a deeper colour, and turbid, like the yolk of an egg, owing 
to a greater abforption of its thinner parts. From this ftronger 
action of thofe abforbents, which ftill retain their irritabi- 
lity, the fat is alfo ablorbed, and the whole body becomes ema- 
ciated. This incrcafed exertion of fome branches of the lym- 
phatics, while others are totally or partially paralytic, is re- 
fembled by what conftantly occurs in the hemiplagia ; when 
the patient has loft the ufe of his limbs on one lide, he is in- 
celTantly moving thofe of the other: for the moving power, 
not having accefs to the paralytic limbs, becomes redundant in 
thofe which are not difeafed. 

Tl>e paucity of urine and thirft cannot be explained from a 

great*; 
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greater quantity of mucilaginous fluid being depofited in the 
cellular membrane : for though thefe fymptoms have continu- 
ed many weeks, or even months, this collection frequently 
does not amount to more than very tew pints. Hence aifo the 
difficulty of promoting copious fweats in anafarca is account- 
ed for, as well as the great thirft, paucity of urine, and lofs 
of fat ; fince, when the cutaneous branch of abforbents is pa- 
ralytic, or nearly fo, there is already too fmall n quantity of 
aqueous fluid in the blood: nor can thefe torpid. cutaneous 
lymphatics be readily excited into retrograde motions. 

Hence, likewife, we underftand why, in the afcites and fome 
other droplies, there is often no thirft, and no paucity of urine; 
in thefe cafes the cutaneous abforbents continue to do their office. 

Some have believed, that drapiies were occafioned bv the in- 
ability of the kidneys, from having only obferved the paucity 
of urine; and have thence laboured much to obtain diuretic 
medicines ; but it is daily obfervable, that thofe who die of a 
total inability to make water, do not become droplical in con- 
fequence of it: Fernelius mentions one, who laboured under 
a perfect fuppreflion of urine during twenty days before his 
death, and yet had no fymptoms of dropfy. Pathol. 1. vi. c. 8. 
From the fame idea many phyficians have retrained their pa- 
tients from drinking, though their thirft has been very urgent; 
and fome cafes have been publifhed, where this cruel regimen 
has been thought advantageous ; but others of nicer obferva- 
tion arc of opinion, that it has always aggravated the diftreffes 
of the patient ; and though it has ab.-tcd his fwellings, yet, by 
inducing a fever, it has haftened his diflblution. SeeTranfac- 
tions of the College, London, vol. ii. p. 235. Cafes of Dropfy, 
by Dr. G. Baker. 

The cure of anafarca, fo far as refpedts the evacuation of 
the accumulated fluid, coincides with the idea of the retrograde 
action of the lymphatic fyftem. It is well known that vomits, 
and other drugs, which induce ficknefs or naufea, at the fame 
time that they evacuate the ftomach, produce a great abforp- 
tion of the lymph accumulated in the cellular membrane. In 
the operation of a vomit, not only the motions of the ftomach 
and duodenum become inverted, but alfo thofe of the lympha- 
tics and lacteals, which belong to them; whence a great quan- 
tity of chvle and lymph is perpetually poured into the ftomach 
and inteftines, during the operation, and evacuated by the, 
mouth. Now, at the fame time, other branches of the lym- 
phatic fyftem, viz. thofe which open on the cellular membrane, 
are brought into more energetic action, by the fympathy above 
mentioned, and an increafe of their abforption is produced. 

Hence, 
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Hence, repeated vomits, and cupreous falts, and fmall dofes 
of fquill or foxglove, are fo efficacious in this difeafc. And a.s 
draftic purges a£t alfo by inverting the motions of the ladtealsj 
and thence the other branches of lymphatics are induced into 
more powerful natural action, by fympathy, and drink up the 
fluids from all the cells of the body ; and by their anaftomoics, 
pour them into the lacteal branches; which, by their inverted 
aclions, return diem into the inteftines ; and they are thus eva- 
cuated from the body. Thele purges alfo are ufed with fuc- 
cefs in ditcharging the accumulated fluid in anafarca. 

II. 7"he following cafes are related with defign to afcertain 
the particular kinds of dropfy in which the digitalis purpurea, 
or common foxglove, is preferable to fquill, or other evacu- 
ants, and were nrft published in 1780, m a pamphlet entitled 
Experiments on mucilaginous and purulent Matter, &c. Cadell. 
London. Other cafes of dropfy, treated with digitalis, were 
afterwards publi (bed by Dr. Darwin, in the Medical Tranfac- 
tions, vol. iii. in which there is a miftake in refpe£f. to the 
dofe of the powder of foxglove, which fliould have been from 
five grains to one, inftead of from five grains to ten. 

Anafarca of the Lungs. 

1. A lady, between forty and fifty years of age, had been 
indifpofed fome time, was then feized with cough and fever, 
and afterwards expectorated much digefted mucus. This ex- 
pectoration fuddenly ceafed, and a confiderable difficulty of 
breathing fupervened, with a pulfe very irregular both in velocity 
and ftrength ; flie was much diftrffed at firft lying down, and 
at firft rifmg; but after a minute or two, bore either of thofe 
attitudes with eafe. She had no pain or numbnefs in her arms ; 
fhe had no hedtic fever, nor any cold fhiverings, and the urinq 
was in due quantity, and of the natural colour. 

ThedifEculty of breathing was twice confiderably relieved by 
fmall dofes of ipecacuanha, which operated upwards and down- 
wards, but recurred in a few days : fhe was then directed a de- 
coction of foxglove, (digitalis purpurea) prepared by boiling 
four ounces of the frefh leaves from two pints of water to one 
pint; to which was added tv/o ounces of vinous fpirit: fhe 
took three large fpoonfuls of this mixture every two hours, 
till <iie had taken it four times ; a continued ficknefs fupervened, 
with frequent vomiting, ar.d a copious flow of urine: thefe 
evacuations continued, at intervals, for two or three days, and 
relieved the difficulty of breathing. She had feme relapfes af- 
tci wards, which were again relieved by the repetition of the 
decoction of foxglove. 

D 

2. A 
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2. A gentleman, about fixty years of age, who had been 
acidified to an immoderate ufe of fermented liquors, and had 
been very corpulent, gradually loft his ftrength and flefh, had 
great difficulty of breathing, with legs fomewhat fwelled, and 
a very irregular pulfe. He was very much diftrefled at firft 
lying down, and at firft riling from his bed; yet in a minute or 
two was eafy in both thofc attitudes. He made ftraw-coloured 
urine in due quantity, and had no pain ornumbnefs of his arms. 

He took a large fpoonful of die decoction of foxglove, as 
above, every hour, for ten or twelve fucceflive hours ; had in- 
ceflan: ficknefs for about two days, and pafled a large quantity 
of urine ; upon which his breath became quite eafy, and the 
fwelling of his legs fubfided ; but as his whole conftitution was 
already linking from the previous intemperance of his life, he 
did not furvive more than three or four months. 

Hydrops Pericardii. 

3. A gentleman of temperate life and fedulous application to 
buiinefs, between thirty and forty years of age, had long been 
fubject, at intervals, to an irregular pulfe : a few months ago 
he became weak, with difficulty of breathing, and dry cough. 
In this fituation a phyfician of eminence directed him to ab- 
ftain from all animal food and fermented liquor, during which 
regimen all his complaints increafed ; he now became emaci- 
ated, and totally loft his appetite; his pulfe very irregular, both 
in velocity and ftrength ; with great difficulty of breathing, 
and fome fwelling of his legs ; yet he could lie down horizon- 
tally in his bed, though he got little fleep, and pafled a due 
quantity of urine, and of the natural colour : no fullnefs or 
hardnefs could be perceived about the region of the liver; and 
he had no pain or numbnefs in his arm. 

One night he had a moft profufe fweat all over his body and 
limbs, which quite deluged his bed, and for a day or two fome- 
what relieved his difficulty of breathing, and his pulfe became 
lefs irregular: this copious fweat recurred three or four times 
at the intervals of five or fix days, and repeatedly alleviated his 
fymptoms. 

He was directed one large fpoonful of the above decoction 
of foxglove every hour, till it procured fome confiderable eva- 
cuation: after he had taken it eleven fucceflive hours, he had 
a few liquid ftools, attended with. a great flow of urine, which 
laft had a dark tinge, as if mixed with a few drops of blood: 
he continued lick at intervals for two days, but his breath be- 
came quite eafy, and his pulfe quite regular; the fwelling of 
his legs difappeared, and his appetite and fleep returned. 

He 
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He then took three grains of white vitriol twice a day, with 
fome bitter medicines, and a grain of opium, with five grains of 
rhubarb, every night; was advifed to eat flefh meat, and fpice, 
as his ftomach would bear it, with fmall beer, and a few glafles 
of wine ; and had iffues made in his thighs ; and has fuffered 
no ralapfe. 

4. A lady, about fifty years of age, had for fome weeks 
great difficulty of breathing, with very irregular pulfe, and" 
confiderable general debility : fhe could lie down in bed, and 
the urine was in due quantity and of the natural colour, and 
ihe had no pain or numbnefs of her arms. 

She took one large fpoonful.of the above decoction of fox- 
glove every hour, for ten or twelve fucceffive hoars ; was lick, 
and made a quantitv of pale urine for about two days, and was 
quite relieved, both of the difficulty of breathing, and the irre- 
gularity of her pulfe. She then took a grain of opium, and five 
grains of rhubarb, every night, for many weeks, with fome flight 
chalybeate and bitter medicines, and has fuffered no rclapfe. 

Hydrops Thorajls. 

ij. A tradefman, about fifty years of age, became weak 
and fhort of breath, efpecially on increafe of motion, with 
pain in one arm, about the infertion of the biceps mufcle. He 
obferved he fometimes in the night made an unufual quantity 
of pale water. He took calomel, alum, and Peruvian bark, 
and all his fymptoms increafcd: his legs began to fwell confi- 
derably ; his breath became more difficult, and he could not lie 
down in bed; but all this time he made a due quantity of 
ftraw-coloured water. 

The decoction of foxglove was given as in the preceding 
cafes, which operated chiefly by purging, and feemed to re- 
lieve his breath for a dav or two, but alfo feemed to contribute 
to weaken him. He became, after fome weeks, univerfally 
droplical, and died comatous. 

6. A young lady of delicate conftitution, with light eyes 
and hair, and who had perhaps lived too abfremioufly, both in 
refpect to the quantity and quality of what fhe eat and drank, 
wasfeized with great difficulty of breathing, lo as to threaten 
immediate death. Her extremities were quite cold, and her 
breath felt coid to the back of ones hand. She had no ivveat, 
nor could lie down for a fingle moment ; and had prcvioufly, 
and at prefent, complained of great weaknefs and pain, and 
numbnefs of both her arms; had no fweliing of her legs, no 
third, water in due quantity and colour. Her fiftcr, about a 
year before, was afflittcd with iimilar fymptoms, was repeat- 
edly blooded, and died univerfally droplical. 

A graia 
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A grain of opium was given immediately, and repeated eve- 
ry fix hours with evident and amazing advantage ; afterwards 
a blifter, with chalybeates, bitters, and effential oils, were exhibit- - 
ed, but nothing had fuch eminent effect in relieving the difficulty 
of breathing and coldnefs of her extremities as opium; by the 
ufe of which, in a few weeks, fhe perfectly regained her health, 
and has fuffered no relapfe. 

Afc'itcs. 

7. A young lady, of delicate conftitution, having been expos- 
ed to great fear, cold, and fatigue, by the overturn of a chaife 
in the night, began with pain and tumour in the right hypochon- 
drium: in a few months a fluctuation was felt throughout the 
whole abdomen, more diftinftly perceptible indeed about the 
region of the ftomach ; fince the integuments of the lower part 
of the abdomen generally become thickened in this difeafc by a 
degree of anafarca. Her legs were not fwelled, no thirft, wa- 
ter in due quantity and colour. — She took the foxglove fo as to 
induce licknefs and flools, but without abating the fwelling, and 
was obliged, at length, to fubmit to the operation of tapping. 

8. A man about fixty-feven, who had long been accuftomed 
to fpirituous potation, had fome time laboured under afcites ; 
his legs fomewhat fwelled; his breath eafy in all attitudes ; no 
appetite ; great thirft ; urine in exceedingly fmall quantity, very 
deep coloured, and turbid; pulfe equal. He took the foxglove 
in fuch quantity as vomited him, and induced ficknefs for two 
davs ; but procured no flow of urine, or diminution of his fwel- 
ling ; but was thought to leave him confiderably weaker. 

9. A corpulent man, accuftomed to large potation of fer- 
mented liquors, had vehement cough, difficult breathing, ana- 
farca of his legs, thighs and hands, andconfiderable tumour, with 
evident fluctuation of his abdomen ; his pulfe was equal ; his 
urine in fmall quantity, of deep colour, and turbid. Thefe 
fvvellings had been twice coniiderably abated by draftic cathar- 
tics. He took three ounces of a decocYion of foxglove (made 
by boiling one ounce of the frefh leaves in a pint of water) 
every three hours, for two whole days ; it then began to vomit 
and purge him violently, and promoted a great flow of urine ; 
he was by thefe evacuations completely emptied in twelve hours. 
After two qr three months all thefe fymptoms returned, and 
were again relieved by the ufe of the foxglove ; and thus, in the 
fpace of about three years, he was about ten times evacuated, 
and continued all that time his ufual potations: excepting at 
tir ft, ihs medicine operated only by urine, and did not appear 
coniiderably to weaken him.- The laft time he took it, it had 

K k no 
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no effec~l ; and a few weeks afterwards he vomited a great 
quantity of blood, and expired. 

QUERIES. 

i. As the firft fix of thefe patients had a due difcharge of 
urine, and of the natural colour, was not the feat of the difeafe 
confined to fome part of the thorax, and the fwelling of the 
legs rather a fymptom of the obftructed circulation of the blood, 
than of a paralyfis of the cellular lymphatics of thofe parts ? 

z. When the original difeafe is a general anafarca, do not 
the cutaneous lymphatics always become paralytic at the fame 
time with the cellular ones, by their greater fympathy "with 
each other ; and hence the paucity of urine, and the great thirft 
diftinguifh. this kind of dropfy ? 

3. in die anafarca of the lungs, when the difeafe is not very 
great, though the patients haveconfiderable difficulty of breath- 
ing at their firft lying down, yet after a minute or two their breatht 
becomes eafy again ; and the fame occurs' at their firft riling. 
Is not this owing to the time neceffary for the fluid in the cells 
of the lungs to change its place, fo as the leaft to incommode 
refpiration in the new attitude ? 

4. In the dropfy of the pericardium, does not the patient 
bear the horizontal or perpendicular attitude with equal eafe ? 
Does this circumftance diftinguifh the dropfy of the pericardi- 
um from that of the lungs and of the thorax ? 

5>. Do the univerfal fweats diftinguifh the dropfy of the pe- 
ricardium, or of the thorax? and thofe, which cover the upper 
parts of the body only, the anafarca of the lungs? 

6. When, in the dropfy of the thorax, the patient endeavours 
to lie down, does not the extravafated fluid comprefs the upper 
parts of the bronchia, and totally preclude the accefs of air to 
every part of the lungs, whilft in the perpendicular attitude 
the inferior parts of the lungs only are comprefled? Does not 
fomething fimilar to this occur in the anafarca of the lungs 
when the difeafe is very gi'eat, and thus prevent thofe patients 
alfo from lying down ? 

7. As a principal branch of the fourth cervical nerve of the 
left fide, after having joined a branch of the third and of the fe- 
cond cervical nerves, defcending between the fubclavian vein 
and artery, is received in a groove formed for it in^he pericar- 
dium, and is obliged to make a confiderable turn outwards to 
go over the prominent part of it, where the point of the head 
is- lodged, in us courfe to the diaphragm ; and as the other phre- 
nic nerve of the right fide has a ftraight courfe to the diaphragm ; 
and as many other confiderable branches of this fourth pair of 

cervical. 
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cervical nerves are fpread on the arms ; does not a pain in the 
left arm diftinguifli a difeafe of the pericardium, as in the agina 
pectoris, or in the dropfy of the pericardium? and does not a 
pain or weaknefs in both armsdillinguifh the dropfy of the tho- 
rax ? 

8. Do not the dropfies of the thorax and pericardium fre- 
quently exift together, and thus add to the uncertainty and fa- 
Xality of the difeafe ? 

9. Might not the foxglove be ferviceable in hydrocephalus 
•internus, in hydrocele, and in white fwellings of the joints? 

VI. Of Cold Sweats. 

There have been hiftories given of chronical immoderate 
fweatings, which hear fome analogy to the diabetes. Dr. Wil- 
lis mentions a lady, then living, whole fweats were, for many 
years, fo profufe, that all her bed-clothes were not only moif- 
tened, but deluged with them every night; and that many oun- 
ces, and fometimes pints, of this fweat, were received in veffels 
.properly placed, as it trickled down her body. He adds, that 
ihe had great thirft, had taken many medicines, and fubmitted to 
various rules of life, and changes of climate, but ftill continued 
.to have thefe immoderate fweats. Pharmac. ration, de fudore 
.anglico. 

Dr. Willis has alfo ohferved, that the fudor anglicanus which 
appeared in England in 1483, and continued till 1551, was, in 
ibme refpedts, fnnilar to the diabetes ; and, as Dr. Caius, who 
faw this difeafe, mentions the vifcidity, as well as the quantity 
of thefe fweats, and adds, that the extremities were often cold 
when the internal parts were burnt up with heat and thirft, with 
great and fpeedy emaciation and debility, there is great reafon to 
believe, that the fluids were abforbed from the cells of the body 
by the cellular and cyftic branches of the lymphatics, and poured 
on the fkin by the retrograde motions of the cutaneous ones. 

Sydenham has recorded, in the ftationarv fever of the year 
1685, the vifcid fweats flowing from the head, which were 
probably from the fame fourcc as thofe in the fweating plague 
above mentioned. 

It is very common, in dropfies of the cheft or lungs, to have 
the difficultv ot breathing relieved by copious fweats, flowing 

from the head and neck. Mr. P , about fifty years of age, 

had, for many weeks, been afflicled with anafarca of his legs 
and thighs, attended with difficulty of breathing; and had re- 
peatedly been relieved by fquill, other bitters, and chalybeates. 
One night the difficulty of breathing became fo great, that it was 
thought he muft have expired ; but fo copious a fweat came out 

of 
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of his head and neck, that in a few hours fome pints, by efti- 
fnation, were wiped off from thofe parts, and his breath was 
for a time relieved. This dvfpncea and thefe fweats recurred at 
intervals, and after fome weeks he ceafed to exift. The fkin 
of his head and neck felt cold to the hand, and appeared pale 
at the time thefe fweats flowed fo abundantly ; which is a 
proof, that they were produced by an inverted motion of the 
abforbents of thofe parts : for fweats, which are the conle^ 
quence of an increafed action of the fanguiferous fyftem, are 
always attended with a warmth of the fkin, greater than is 
natural, and a more florid colour ; as the fweats from exer- 
cife, or thofe that fucceed the cold fits of agues. Can any 
one explain how thefe partial fweats mould relieve the difficul- 
ty of breathing in anafarca, but by fuppofing that the pulmo- 
nary branch of abforbents drank up the fluid in the cavity of 
the thorax, or- in the cells of the lungs, and threw it on the 
fkin, by the retrograde motions of the cutaneous branch? for, 
if we could fuppofe that the increafed action of the cutane- 
ous glands or' capillaries poured upon the fkin this fluid, pre- 
viouily abforbed from the lungs ; why is not the whole furface 
of the body covered with fweat? why is not the fkin warm? 
Add to this, that the fweats above mentioned were clammy 
or glutinous, which the condenled perfpirable matter is not; 
whence it would feem to have been a different fluid from that 
of common peifpiration. 

Dr. Dobfon, of Liverpool, has given a very ingenious ex- 
planation of the acid fweats, which he obferved in a diabetic 
patient — he thinks part of the chyle is fecreted by the fkin, 
and afterwards undergoes an acetous fermentation. — Can the 
chyle get thither, but by an inverted motion of the cutaneous 
lymphatics, in the fame manner as it is carried to the bladder, 
by the inverted motions of the urinary lymphatics ? Medic. 
Obfervat. and Enq. London, vol. 5. 

Are not the cold fweats in fome fainting fits, and in dying 
people, owing to an inverted motion of the cutaneous lympha- 
tics ? for in thefe there can be no increafed arterial or* glandu- 
lar action. 

Is the difficulty of breathing, arifing from anafarca of the 
lungs, relieved by fweats from the head and neck, whilft that 
difficulty of breathing, which arifes from a dropfy of the tho- 
rax, or pericardium, is never attended with thefe fweats of the 
head? and thence can thefe difeafes bediftinguifhed from each 
other? Do the periodic returns of nocturnal afrhma rife from 
a temporary dropfy of the lungs, collected during their more 
torpid ftatc in found fleep, and then re-abforbed by the vehe-, 

ment 
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ment efforts of the difordered organs of refpiration, and carri- 
ed off by the copious fweats about the head and neck r 

: )re extenhve and accurate difTedticns of the lymphatic fyf- 
tein are wanting to enable us to unravel thefe knots of fcience. 

VII. Tranflations of Matter, of Chyle, of Milk, of Urine, 
Operation of purging Drugs applied externally. 

1. The tranflations of matter from one part of the body to 
another, can only receive an explanation from the dodtrine of 
the occaiional retrograde motions of fome branches of the 
lymphatic fyftem: for how can matter, abforbed and mixed 
with the whole mafs of blood, be fo haftily collected again in 
any one part? and is it not an immutable law, in animal bo- 
dies, that each gland can fecrete no other but its own proper 
fluid ? which is, in part, fabricated in the very gland by an 
animal procefs, which it there undergoes: of thefe purulent 
tranflations innumerable and very remarkable inftances are 
recorded. 

2. The chyle, which is feen among the materials thrown 
up by violent vomiting, or in purging ftools, can only come 
thither by its having been poured into the bowels by the invert- 
ed motions of the lacleals: for our aliment is not converted 
into chyle in the ftomach or inteftines by a chemical procefs, 
but is made in the very mouths of the lacleals ; or in the me- 
senteric glands ; in the fame manner as other fecreted fluids are 
made by an animal procefs in their adapted glands. 

Here a curious phenomenon in the exhibition of mercury 
is worth explaining : — If a moderate dofe of calomel, as fix or 
ten grains, be fwallowed, and within one or two days a cathar- 
tic is given, a falivation is prevented : but after three or four 
days, a falivation having come on, repeated purges every day, 
for a week or two, are required to eliminate the mercury from 
the conftitution. For this acrid metallic preparation, being 
abforbed by the mouths of the la£teals, continues, for a time, 
arretted by the mefenteric glands, (as the variolous or vene- 
real poifons fwell the fubaxillar or inguinal glands:) which, 
during the operation of a cathartic, is returned into the intef- 
tines by the inverted action of the la£teals, and thus carried 
out of the fyftem. 

Hence we underftand the ufe of vomits or purges, to thofe 
who have fwallowed either contagious or poifonous materials, 
even though exhibited a day, or even two days, after fucli acci- 
dents ; namely, that by the retrograde motions of the la&eals 
and lymphatics, the material Hill arrefted in the mefenteric, or 
|>tftier glands, may be eliminated from the body. 

3. Many 
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3. Manv inftances of milk and chyle found in ulcers, are 
given by Haller, El. Phyfiol. T. vii. p. 12,23. which admit of 
no other explanation than by fuppoiing that the chyle, imbibed 
by one branch of the abforbent fyftem, was carried to the ulcer 
by the inverted motions of another branch of the fame fyftem. 

'4. Mrs. P. on the fecond day after delivery, was feized with 
a violent purging, in which, though opiates, mucilages, the 
bark, and teftacea were profufely ufed, continued many days, 
till at kngth fhe recovered. During the time of this purging, 
no milk could be drawn from her breafts ; but the ftools ap- 
peared like the curd of milk broken into fmall pieces. In this 
cafe, was not the milk taken up from the follicles of the pecto- 
ral glands, *and thrown on the inteftines, by a retrogreflion of 
the inteftinal abforbents ? for how can wc for a moment fuf- 
pe£t that the mucous glands of the inteftines could feparate 
pure milk from the blood? Doctor Smelly has obferved, that 
loofe ftools, mixed with milk, which is curdled in .the inteftines, 
frequently relieves the turgefcency of the breafts of thofe who 
ftudioufly repel their milk. Cafes in Midwifery, 43, No. 2. J, 

5. T. F. Meckel obferved in a patient whole urine was in 
•fmall quantity and high coloured, that a copious fweat under 
the arm-pits, of* a perfectly urinous fmell, ftained the linen ; 
which ceafed again when the ufual quantity of urine was dif- 
charged by the urethra. Here we muft believe, from analogy, 
that the urine was firft fecreted in the kidneys, then re-abfor- 
bed by the increafed action of the urinary lymphatics, and lafl> 
ly carried to the axillae by the retrograde motions of the lym- 
phatic branches of thofe parts. As in the jaundice it is neccf- 
fary that the bile fliould nrft be fecreted by the liver, and re- ' 
ablorbed into the circulation, to produce the yellownels of the 
fkin ; as was formerly demonftrated by the late Dr. Monro, 
(Edin. Medical Efiliys) and if in this patient the urine had 
been re-abforbed into the mafs of blood, as the bile in the jaun^ 
dice, why was it not detedted in other parts of the body as well 
as in the arm-pits? 

6. Cathartic and vermifuge medicines, applied externally to 
the abdomen, feem to he taken up by the cutaneous branch of 
lymphatics, and poured on the inteftines by the retrograde mo- 
tions of the lacteals, without having pafTed the circulation. 

For, when the draftic purges are taken by the mouth, they 
excite the lacteals of the inteftines into retrograde motions, as 
appears from the chyle, which is found coagulated among the 
faeces, as was fhewn above, (feet.. 2 and 4.) And as the cutaneous 
lymphatics are joined with the ladteals of the inteftines, by fre- 
quent anaftomofes, it would be more extraordinary, when a 

ftrong 
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ftrong purging drug, ahforbcd by the fkin, is carried to the 
anaftomofirig branches of the lacteals unchanged, if it fhouki 
ftot excite them into retrograde action as efllcacioufly as if it was 
taken by the mouth, and mixed w iih the food of the fromach. 

VIII. Circumjlunces by which the Fluids that are effufed 
by the retrograde Motions of the abforbent Veffels are 
dijlinguij'ied. 

I. We frequently obferve an unufual quantity of mucus or 
other fluids in fome difeafes, although the a£tion of the glands, 
by which thofe fluids are feparated from the blood, is not unufu- 
ally increafed, but when the power of abforption alone is di- 
minifhed. Thus the catarrhal humour from the noftrils of fome 
who ride in frofty weather, and the tears which run down the 
cheeks of thofe who have an obftruition of the pun6ta lacry- 
malia, and the ichor of thofe phagedenic ulcers, which are 
not attended with inflammation, are all inftances of this cir- 
cumftance. 

Thefe fluids, however, are eafily diftinguifhed from others, by 
their abounding in ammoniacal or muriatic falts ; whence they 
inflame the circumjacent fkin : thus in the catarrh the upper 
lip becomes red, and fwelled from the acrimony of the mucus, 
and patients complain of the faltnefs of its tafte. The eyes and 
cheeks are red with the corrofive tears, and the ichor of fome 
herpetic eruptions erodes far and wide the contiguous parts, 
and is pungently fait to the tafte, as fome patients have in- 
formed me. 

Whilft, on the contrary, thofe fluids which are effufed by 
the retrograde action of the lymphatics, are for the moft part 
mild and innocent ; as water, chyle, and the natural mucus : 
or they take their properties from the materials previoufly 
abforbed, as in the coloured or vinous urine, or that fcentcd 
with afparagus, defcribed before. 

2. Whenever the fecretion of any fluid is increafed, there 
is, at the fame time, an increafed heat in the part ; for the fe- 
creted fluid, as the bile, did not previoufly exift in the mafs 
of blood, but a new combination is produced in the glancL 
Now, as folutions are attended with cold, fo combinations are 
attended with heat ; and it is probable the fum of the heat given 
out by all the fecreted fluids of animal bodies, may be the caufe 
of their general heat above that of the atmofphere. 

Hence the fluids derived from increafed fecretions are readi- 
ly diftinguifhed from thofe originating from the retrograde mo- 
tions of the lymphatics: thus an increafe of heat, either in the 
difeafed parts, or diff ufed over the whole bodv, is perceptible, 

when 
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"when copious bilious flools are confequent to an inflamed liver, 
or a copious mucous falivation from the inflammatory angina. 

3. When any fecreted fluid is produced in an unufual quan- 
tity, and at the fame time the power of abforption is increafed 
in equal proportion, not only the heat of the gland becomes 
more intenfe, but the fecreted fluid becomes thicker and milder, 
its thinner and fa line parts being re-abforbed : and thcfe are dif- 
tinguifhable both by their greater confidence, and by their heat 
from the fluids, which are effufed by the retrograde motions 
of the lymphatic; ; as is obfervable towards the termination of 
gonorrhoea, catarrh, chincough, and in thofe ulcers which 
are faid to abound with laudable pus. 

4. When chyle is obfervcd in ftools, or among the materi- 
als ejected by vomit, we may be confident it mud have been 
brought thither by the retrograde motions of the ladleals; for 
chyle does not previoufly exift amid the contents of the intef- 

lines, but is made in. the very mouths of the la&eals, as was 
before explained. 

5. When chvle, milk, or other extraneous fluids are found 
in the urinary bladder, or in any other excretory receptacle of 
a gland ; no one can for a moment believe, that thefe have 
been collected' from the mafs of blood by a morbid fecretion, 
as it contradicts all analogy. 

Aurea dura; 

Mala ferantquereus? Narcisco floreat alnus? 

Pinguia corticibus sudent eledra myricae? Virg. 

IX. Retrograde Motions of Vegetable "Juices. 

There are befides fome motions of the lap in vegetables, 
which bear analogy to our prefent fubje£t j and as the vege- 
table tribes are by many philofophers held to be inferior ani- 
mals, it may be a matter of curiofity at lead to obferve, that 
their abforbent vefTels fcem evidently, at times, to be capable 
of a retrograde motion. Mr. Perault cut off a forked branch 
ot a tree, with the leaves on ; and inverting one of the forks 
into a veffel of water, obferved, that the leaves on the other 
branch continued green much longer than thofe of a fimilar 
branch, cut off* from the fame tree ; which Ihews, that the 
water from the vefiel was carried up one part of the forked 
branch, by the retrograde motion of its veflfels, and fupplied 
nutriment fome time to the other part of the branch, which 
was out of the water. And the celebrated Dr. Hales found, 
by numerous very accurate experiments, that the lap of trees 
roie upwards during the warmer hours of the day, and in part 
delcended again during the cooler ones. Vegetable Statics. 

It 
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It is well known that the branches of willows, and of many 
other trees, will either take root in the earth, or engraft on 
other trees, fo as to have their natural direction inverted, and 
yet flourifh with vigour. 

Dr. Hope has alio made this pleafing experiment, after the 
manner of Hales — he has placed a forked branch, cut from one 
tree, erect between two others ; then cutting off a part of the 
bark from one fork, applied it to a fimilar branch of one of the 
trees in its vicinity, and the fame of the other fork ; fo that a 
tree is feen to grow fufpended in the air, between two otheF 
trees, which fupply their fofter friend with due nourimment. 

Miranturque novas frondes, et non sua poma. 

All thefe experiments clearly evince, that the juices of ve- 
getables can occafionally pafs either upwards or downwards 
in their abforbent fyftem of veflels. 

X. Objections anfwered. 

The following experiment, at firft view, would feem to in- 
validate this opinion of the retrograde motions of the lympha- 
tic veflels in fome difeafes. 

About a gallon of milk having been given to an hungry 
fwine, he was fuffered to live about an hour, and was then 
killed by a ftroke or two on his head, with an axe. On open^ 
ing his belly, the ladleals were feen well filled with chyle ; on 
irritating many of the branches of them with a knife, they did 
not appear to empty themfelves haftily ; but they did however 
carry forwards their contents in a little time. 

I then pafTed a ligature round feveral branches of la&eals, 
and irritated them much with a knife beneath the ligature, but 
could not make them regurgitate their contained fluid into the 
bowels. 

I am not indeed certain that the nerve was not at the fame 
time included in the ligature, and thus the lymphatic rendered 
unirritable or lifelefs ; but this however is certain, that it is not 
any quantity of any ftimulus', which induces the veflels of 
animal bodies to revert their motions ; but a certain quantity 
of a certain ftimulus, as appears from wounds in the ftomach, 
which do not produce vomiting; and wounds of the intcftines, 
which do not produce the cholera morbus. 

At Nottingham, a few years ago, two fhoemakers quarrelled, 
and one of them, with a knife which they ufe in their occupa- 
tion, ftabbed his companion about the region of the ftomach. 
On opening the abdomen of the wounded man after his death, 
the food and medicines he had taken were in part found in thq 
h I cavity 
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cavity of the belly, on the outfide of the bowels ; and there 
was a wound about half an inch long at the bottom of the fto- 
mach; which I fuppofe was diftended with liquor and foi d at 
the time of the accident, and thence was more liable to be in- 
jured at its bottom: but during the whole time he lived, which 
was about ten days, he had no efforts to vomit, nor ever even 
complained of being lick at die ftomach! Other cafes, limiiar 
to this, are mentioned in the Philofophical Tra mixtions. 

Thus, if you veiiicaie the throat with a feather, naufea is 
produced; if you wound i; with a pen-knife, pain is induced, 
but not ficknefc. So if the foles of the feet of children or their 
arm-pits are tickled, convulfive laughter is excited, which 
ceafes the moment the hand is applied, fo as to rub them more 
tore i 1 

The experiment, therefore, above related upon the lacteals 
of a dead pig, which were included in a fti ict ligature, proves 
nothing; as. it is not the quantity, but the kind of hamulus, 
which excites the lymphatic vefTels into retrograde motion. 

XI. The Caufcs tv/jich induce th: Retrograde Motions of 
animal Vejfels, and the Medicines by which the natural 
Motions are rejlored. 

1. Such is the conftruction of animal bodies, that all their 
parts, which are fubjected to lefs ftimuli than nature defigned, 
perform their functions with lefs accuracy : thus, when too 
watery or too acelcent food is taken into the ftomach, indigef- 
tion, and flatulency, and heartburn fucceed. 

2. Another law of irritation, connate with our exiftence, 
is, that all thofe parts of the body which have previoufly been 
expofed to too great a quantity of fuch ftimuli as ftrongly af- 
fect: them, become for lome time afterwards difobedient to the 
natural quantity of their adapted ftimuli. — Thus die eye is in- 
capable of feeing objects in an oblcure room, though the iris 
is quite dilated, after having been expofed to the meridian fun. 

3. There is a third law of irritation, that all the parts of 
our bodies, which have been lately fubjected to lefs ftimulus 
than they have been accuftomed to when they are expofed to 
their ufual quantity of ftimulus, are excited into more energe- 
tic motions : thus, when we come from a dufkv cavern into the 
glare of day-light, our eyes are dazzled; and after emerging 
from the cold bath, the fkin becomes warm and red. 

There is a fourth law of irritation, that all the parts of our 
bodies, which are fubjected to ftlllftronger ftimuli for a length 
of time, become torpid, and refufe to obey even thefe ftronger 
ftimuli; and thence do their offices very imperfectly. — Thus, 

if 
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if any one looks earneftly for fome minutes on an area, an 
inch diameter, of red filk, placed on a fheet of white paper, 
the image of the filk will gradually become pale, and at 
length totally vanifn. 

5. Nor is it the nerves of fenfe alone, as the optic and audi- 
tory nerves, that thus become torpid when the (Hrnulus is with- 
drawn, or their irritability decreased; but the motive mufcles, 
when they are deprived of their natural flimuli, or of their irri- 
tability, become torpid and paralytic ; as is feen in the tremu- 
lous hand of a drunkard in die morning, and in die awkward 
Hep of age. 

The hollow mufcles alfo, of which the various veffels of the 
body are conftructed, when they are deprived of their natural 
ftimuli, or of their due degree of irritability, not only become 
tremulous as the arterial pulfations of dving people, but alfo 
frequently invert their motions, as in vomiting, in hyfteric fuf- 
focations, and diabetes above dei'cribed. 

1 muft heg your patient attention, for a few moments, whilfl: 
I endeavour to explain, how the retrograde actions of our 
hollow mufcles are the confequence of their debility; as the 
tremulous actions of the folid mufcles are the conicquence of 
their debility. When, through fatigue, a mufcle can act no 
longer, the antagonist! mufcles, either by their inanimate elaf- 
ticity, or by their animal action, draw the limb into a contrary 
direction : in the-folid mufcles, as thole of locomotion, their 
actions are aflociared in tribes, which have been accuftomed 
to fynchronous action only; hence, when they are fatigued, 
only a fingle contrary effort takes place ; which is either tre- 
mulous, when the fatigued mufcles are again immediately 
brought into action ; or it is a pandiculation, or ftretching, 
where they are not immediately again brought into action. 

Now, the motions ot the hollow mufcles, as they in general 
propel a fluid along their cavities, are affociated in trains, which 
have been accuflomed to fuccelTive actions ; hence, when one 
ring of fuch a mufcle is fatigued from its too great debility, and 
is brought into retrograde action, the next ring from its aiTo- 
ciation falls fucecffively into retrograde action; and fo on 
throughout the whole canal. See beet. XXV. 6. 

6. But as the retrograde motions of the ftomach, cefopha- 
gus, and fauces in vomiting, are, as it were, apparent to the 
eye, we (hail confider this operation more minutely, that the 
iimilar operations in the more recondite parts of our fyftem 
may be ealler underftood. 

From certain naufeous ideas of the mind, from an ungrate- 
ful tafte in the mouth, or from foetid fmells, vomiting is fome- 

times 
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times inftantly excited; or even from a ftroke on the head j 
or from the vibratory motions of a fhip ; all which originate 
from aflociation, or fympathy. See Sect. XX. on Vertigo. 

But when the ftomach is fubjected to a lefs ftimulus than is 
natural, according to the fir ft law of irritation mentioned above, 
its motions become difturbed, as in hunger ; firft, pain is pro- 
duced, then ficknefs, and, at length, vain efforts to vomit, as 
many authors inform us. 

But when a great quantity of wine, or of opium, is fwal- 
lowed, the retrograde motions of the ftomach do not occur till 
after feveral minutes, or even hours ; for when the power of 
fo ftrong a ftimulus ceafes, according to the fecond law of ir- 
ritation, mentioned above, the periftaltic motions become tre- 
mulous, and at length retrograde; as is well known to the 
drunkard, who, on the next morning, has ficknefs and vomitings. 

When a ftill greater quantity of wine, or of opium, or when 
naufeous vegetables, or ftrong bitters, or metallic falts, are 
taken into the ftomach, they quickly induce vomiting ; though 
all thefe, in lefs dofes, excite the ftomach into more energetic 
action, and ftrengthen the digeftion ; as the flowers of cha- 
momile, and the vitriol of zine: for, according to the fourth 
law < of irritation, the ftomach will not long be obedient to a 
ftimulus fo much greater than is natural ; but its action be- 
comes firft tremulous, and then retrograde. 

7. When the motions of any veflels become retrograde, lefs" 
heat of the body is produced ; for in paroxyfms of vomiting, of 
hyfteric affections, of diabetes, of afthraa, the extremities of 
the body are cold: hence we may conclude, that thefe fymptoms 
arife from the debility of the parts in action ; for an increafe of 
mufcular action is always attended with increafe of heat. 

8. But as animal debility is owing to defect of ftimulus, or 
to defect of irritability, as (hewn above, the method of cure 
is eafily deduced : when the vafcular mufcles are not excited 
into their due action by the natural ftimuli, we fhould exhibit 
thofe medicines which poffefs a ftill greater degree of ftimu- 
lus; amongft thefe are the fcetids, the volatiles, aromatics, 
bitters, metallic falts, opiates, wine, which indeed fhould be 
given in fmall dofes, and frequently repeated. To thefe fhould 
be added conftant, but moderate exercife, cheerfulnefs of mind, 
and change of country to a warmer climate; and perhaps 00 
cafionally the external ftimulus of blifters. 

It is alfo frequently ufeful to diminifti the quantity of natural 
ftimulus for a fhort time, by which afterwards the irritability 
of the fyftem becomes increafed, according to the third law of 
irritation above-mentioned. ' Hence the ufe of baths fomewhat 
colder than animal heat, and of equitation in the open air. 

Thi 
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The catalogue of difeafes, owing to the retrograde motions of 
lymphatics, is here omitted, as it will appear in the fecond 
volume of this work. The following is the conclufion io' 
this thefts of Air. Charles Darwin. 

Thus have I endeavoured, in a concife manner, to explain 
the numerous difeafes which deduce their origin from the invert- 
ed motions of the hollow mufcles of our bodies : and it is pro- 
bable, that Saint Vitus's dance, and the Hammering of fpeech, 
originate from a iimilar inverted order of the affociated mo- 
tions of fome of the folic! mufcles, which, as it is foreign to my 
prefent purpofe, I fhall not here difcufs. 

I beg, illuftrious profeffors, and ingenious fellow-ftudents, 
that vou will recollect how difficult a tafk. I have attempted, 
to evince the retrograde motions of the lymphatic veffels, when 
the veffels themfelves, for fo many ages, efcaped the eyes and 
glaffes of philolophers : and if you are not yet convinced of 
the truth of this theory, hold, I entreat you, your minds in 
fufpence, till Anatomy draws her fword with happier omens, 
cuts afunder the knots which entangle Physiology; and, 
like an auguf , infpe&ing the inundated victim, announces to 
mankind the wiidom of HEAVEN. 



SECT. XXX. 

PARALYSIS OF THE LIVER AND KIDNEYS. 

1. I. Bile-duels lefs irritable after having been flimulated 
much. 2. Jaundice from par alyfis of the bile-duds cured 
by eleclric Jhocks. 3. From bile-flones. Experiments on 
iile-flones. Oil-vomit. 4. Palfy of the liver, two cafes. 
5. Schirrcfty of the liver. 6. Large livers of geefe. IT. 
Paralyfs of the kidneys. III. Story of Prometheus. 

I. 1. FRG?vi the ingurgltation of fnirituous liquors into tha 
ftomach and duodenum, the termination of the common bile- 
duct in that bowel becomes ftimulated into unnatural action, 
and a greater quantity of bile is produced from all the fecretory 
vefTels of the liver, by the affociation of their motions with 
thofe of their excretory duels; as has been explained in Secv 
tioii XXIV. and XXV. but as all parts of the body that have 
been affected with ftronger ftimuli for any length of time, be- 
come lels fulceptible of motion, from their natural weaker fti- 
muli, it follows, that the motions of the fecretory veffels, and 
in confequence the fecretion of bile, is lefs than is natural 
i\v^ the intervals of fobriety. 2. li this ingurgitation of fpiri- 
tuous 
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tuous liquors has been daily continued in considerable quanti- 
ty, and is then fuddenly intermitted, a languor or paralyfis of 
the common bile-duel; is induced ; the bile is prevented from 
being poured into the. interlines ; and as the bilious abl'orbents 
are ftimulated into ftronger action by its accumulation, and by 
the acrimony or vifcidity which it acquires by delay, it is ab- 
forbed, and carried to the receptacle of the chyle ; or other- 
wife the decretory veffcls of the liver, by the above-mentioned 
hamulus, invert their motions, and regurgitate their contents 
into the blood, as fometimes happens to the tears in the lachry- 
mal fack, fee Seel:. XXIV. 2. 7. and one kind of jaundice is 
brought on. 

There is reafon to believe, that the bile is mofi: frequently 
returned into the circulation by the inverted motions of thefe 
hepatic glands, for the bile does not feem liable to be abforbed 
by the lymphatics, for it foaks through the gall-dicls, and is 
frequently found in the cellular membrane. This kind is jaun- 
dice, is not generally attended with pain, neither at the extre- 
mity of bile-duel, where it enters the duodenum, nor on the 
region of the gall-bladder. 

Mr. S. a gentleman between 40 and 50 years of age, had 
had the jaundice about fix weeks, wirhout pain, ficknefs, or 
fever; and had taken emetics, cathartics, mercurials, bitters, 
chalybeates, effential oil, and zether, without apparent advan- 
tage. On a fuppofition that the obftruclion of the bile might 
be owing to the paralyfis, or torpid aclion of the common 
bilc-ducl, and the ftimulants taken into the ftomach feeming 
to have no effecl, I directed half a fcore fmart eleclric fhocks 
from a coated bottle, which held about a quart, to be paffed 
thiough the liver, and along the courfe of the common gall- 
duel, as near as could be guefTed, and on that very day the 
ftools became yellow ; he continued the eleclric fhocks a few 
days more, and his fkin gradually became clear. 

3. The bilious vomiting and purging that affecls fome peo- 
ple by intervals of a few weeks, is a leis degree of this difeafe : 
the bile-duel is lefs irritable than natural ; and hence the bile 
becomes accumulated in the gall-biadder and hepatic-duels, till 
by its quantity, acrimony,'or vifcidity, a greater degree of irrita- 
tion is produced, and it is fuddenly evacuated; or, laftly, from 
the abforption of the more liquid parts of the bile, the remainder 
becomes infpiffated, and chrvftailizcs into maffes too large to 
pafs, and forms another kind of jaundice, where the bile-du£t is 
not quite paralytic, or has refrained its irritability. 

This difeafe is attended with much pain, which at firfr is felt 
at the pit of the ftomach, exactly in the center of the body, 

where 
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where the bile-du£t enters the duodenum : afterwards, when the 
iize of the bile-ftones increafe, it is alfo felt on the right iide, 
where the gall-bladder is fituated. The former pain at the pit 
of the ftomach recurs by intervals, as the bile-ftone is puihed 
apainft the neck of the duel: ; like the paroxyfms of the ftone in 
die urinary bladder, the other is a more dull and conftant pain. 

Where thefe bile-ftones are too large to pafs, and the bile- 
duels poffeis their fenfibifty, this becomes a very painful and 
hopelefs difeafe. I made the following experiments with a 
view to their chemical folution. 

Some fragments of the fame bile-ftone were put into the 
weak fpirit of marine fait, which is fold in the (hops, and into 
a folution of mild alcali, and into a lolution of cauftic alcali, and 
into oil of turpentine, without their being diftblved. All thefe 
mixtures were, after fome tunc, put into a heat of boiling water, 
and then the oil of turpentine diilblved its fragments of bile- 
ftone; but no alteration was produced upon thole in the other 
liquids, except fome change ot their colour. 

Some fragments of the fame bile-ftone were put into vitriolic 
aether, and were quickly didolved without additional heat. 
Might not aether, mixed with volk of egg, or with honey, be 
given advantageoufly in bilious concretions? 

I have, in two inftances, feen from thirty to fifty bile-ftones 
come away by ftool, about the fize of large peafc, after having 
given fix grains of calomel in the evening, and four ounces of 
oil of almonds or oiives on the fu-^ceeding morning. I have alfo 
given half a pint of g ;od olive or almond oil, as an emetic, dur- 
mg the painful fit, and repeated it in half an hour, if the firft 
did ;io: operate, with frequent good erFecl. 

4. Another difeafe of the liver, which I have feveral times 
obferved, conlifts in the inability, or paralyfis of the fecretory 
vefTels. This difeafe has generally the fame caufe as the pre- 
ceding one, — the too frequent potation of fpirituous liquors, or 
the too hidden omiflion of them after the habit is confined ; and 
is greater or lefs, in propjrtion as the whole or a part of the 
liver is affected, and as the inability or paralyfis is more or 
lefs complete. 

This palfy of the liver is known from thefe fymptoms : The 
patients have generally paiTed the meridian of life, have drank 
fermented liquors daily, but perhaps not been opprobrious 
drunkards ; tliev lofe their appetite, then their flefh and ftrcngth 
diminifh incon'iequencc; there appears no bile in their ftools, 
nor in their urine ; nor is any hardneis or fwelling perceptible on 
the region of the liver. But what is peculiar to this difeafe, and 
diftinguifh.es it from all others at the firft glance of the eye, is 

the 
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the bombycinous colour of the fkln, which, like that of full- 
it filk-worms, has a degree of tranfparencyy with a yellow 
.iot greater than is natural to the ferum of the blood. 

Mr. C. and Mr. B. both very ftrong men, between fifty and 
fixty years of age, who had drank ale at their meals inllead of 
beer, but were not reputed hard-drinkers, fuddenly became 
weak, loll: their appetite, flefh and ftrength, witli all the lymp- 
toms above enumerated, and died in about two months from 
the beginning of their malady. Mr. C. became anafarcous a 
few days before his death ; and Mr. B. had frequent and great 
haemorrhages from an iffue, and fome parts of his mouth, a few 
days before his death. In both thefe cafes calomel, bitters and 
chalybeates were repeatedly ufed without efFc£f.. 

One of the patients defcribed above, Mr. C. was by trade 
a plumber ; both of them could digeft no food, and died appa- 
rently for want of blood. Might not the transfuhon of blood 
be uied in thefe cafes with advantage? 

5. When the paralyfis of the hepatic glands is lefs complete, 
or lefs univerfal, a fchirrofity of fomc part of the liver is induced ; 
for the fecretory velTels, retaining fome of their living power, 
take up a fluid from the circulation, without being fufnciently 
irritable to carry it forwards to their excretory du£ts ; hence the 
body, or receptacle of each gland, becomes inflated ; and this 
distention increafes, till, by its very great ftimulus, inflammation 
is produced, or till thofe parts of* the vifcus become totally pa- 
ralytic. This difeafe is diflinguifhable from the foregoing by 
the palpable hardnefs or largenefs of the liver ; and as the hepa- 
tic glands are not totally paralytic, or the whole liver not af- 
fected, fome bile continues to be made. The inflammations of 
this vifcus, confequent to the fchirrofity of it, belong to the dif- 
eafes of the fenfitive motions, and will be treated of hereafter. 

6. The ancients are faid to have poffeffed an art of increafing 
the livers of geefe to a lize greater than the remainder of the 
goofe. Martial. 1. 13. epig. 58. This is faid have been done 
by fat and figs. Horace, i. 2. fat. 8. — Juvenal lets thefe large 
livers before an epicure as a great rarity. Sat. 5. 1. 114; and 
Perfius, fat. 6. 1. 71. Pliny fays thefe large goofe-livers were 
foaked in mulled milk, that is, 1 fuppofe, milk mixed with honey 
and wine; and adds, "that it is uncertain whether Scipio Me- 
tellus, ef confular dignity, orM. Seftius, a Roman knight, was 
the great difcoverer of this excellent difh." A modern travel- 
ler, I believe Mr. Brydone, aiTerts that the art of enlarging 
the livers of geefe ftill exifts in Sicily ; and it is to be lament- 
ed that he d;d not import it into his native country, as fome 
method ci affecting the human liver might, perhaps, have been 

collected. 
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collected from it ; befides, the honour he might have acquired 
in improving our giblet pies. 

Our wifer caupones, I am told, know how to fatten their 
fowls, as well as their geefe, for the London markets, by- 
mixing gin inftead of figs and fat with their food ; by which 
they are faid to become fleepy, and to fatten apace, and pro- 
bably acquire enlarged livers, as the fwine are afferted to do, 
which are fed on the fedi merits of barrels in the diftilleries ; and 
which fo frequently obtains in thofe who ingurgitate much 
ale, of wine, or drams. 

II. The irritative difeafes of the kidneys, pancreas, fpleen, 
and other glands, are analogous to thofe of the liver above 
defcribed, differing only in the confequences attending their in- 
ability to action. For inftance, when the fecretory veffels of 
the kidneys become difobedient to the ftimulus of the pafling 
current of blood, ho urine is feparated or produced by them* 
their excretory mouths become filled with concreted mucus, or 
calculus matter, and in eight or ten days ftupor, and death fu- 
pervenes in confequencc of the retention of the feculent part of 
the blood. 

This difeafe, in a {lighter degree, or when only a part of the 
kidney is affected, is iucceeded by partial inflammation of the 
kidney, in confequence of previous torpor. In that cafe, 
greater actions of the fecretory veffels occur, and the nucleus 
of gravel is formed by the inflamed mucous membranes of the 
tubuli urinifcri, as farther explained in its place. 

This torpor, or paralvhr. of the fecretory veffels of the kid- 
neys, like that of the liver, owes its origin to their being pre- 
vioufly habituated to too great ftimulus; which, in this coun- 
try, is generally owing to the alcohol contained in ale or Wine ; 
and hence mutt be regiffered amongft the difeafes owing to in- 
ebriety ; though it may be caufed by whatever occafionally in- 
flames the kidney ; as too violent riding on horfeback, or the cold 
from a damp bed, or by fleeping on the cold ground ; or per- 
haps by drinking in general too little aqueous fluids. 

III. I thai! conclude this fection on the difeafes of the liver 
induced by fpirituous liquors, with the well known frory of 
Prometheus, which feems indeed to have been invented by phy- 
ficians in thofe ancient times, when all things were clothed in 
hieroglyphic, or in fable. Prometheus was painted as fiealing 
fire from heaven, which might well reprcfenr the inflammable 
fpirit produced by fermentation, which may be faid to animate 
or enliven the man of clay : whence the conquefts of Bacchus, 
as well as the temporary mirth and noife of his devotees. But 
the after punhhment of thofe who fteal this accurfed fire, is a 

M m vulture 
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vulture gnawing the livery and well allegorifes the poor inebri- 
ate lingering for years under painful hepatic difeafes. When 
the expediency of laying a further tax on the diftillation ot 
fpirituous liquors from grain was canvaffed before the Houfe 
of Commons fome years ago, it was faid of the diftillers, with 
great truth, " They take the bread from the people, and con- 
vert It into poifen!" Yet is this manufactory of difeafe per- 
mitted to continue, as appears by its paying into the treafury 
above 900,0001. near a million of money annually. And thus, 
under the names of rum, brandy, gin, whifky, ufquebaugh, 
wine, cyder, beer, and porter, alcohol is become the bane of 
the Chriftian woild, as opium of the Mahometan. 

Evoe ! parce, liber ? 
Parce, gravi metuende thirso ! Hor. 



SECT. XXXI. 

OF TEMPERAMENTS. 

I. The temperament of decrcafed irritability known by weak 
pulfe, large pupils of the eyes, cold extremities. Are gene- 
rally fuppo fed to be too irritable. Bear pain better than 
labour. Natives of North-America contrafied with thofe 
upon the coaji of Africa. Narrow and broad-fliouldered 
people. Irritable conflitutions bear labour better than 
pain. II. Temperament of increafed fenfbility. Liable 
to intoxication, to inflammation, hcemoptoe, gutta ferena, 
enthufafm, delirium, reverie. Thefe conflitutions are in- 
dolent to voluntary exertions, and dull to irritations. The 
natives of South- America and brute animals of this tem- 
perament. III. Of increafed voluntarily : thefe are fub- 
jecl to locked jaw, convulfions, epilepfy, mania. Are very 
aclive; bear cold, hunger, fatigue. Are fuited to great 
exertions. This temperament diflinguifies mankind from 
other animals. IV. Of increa/ed affociation. Thefe have 
great memories, arc liable to quartan agues, and Jlrongcr 
fympathies of parts with each other. V. Change of tem- 
peraments into one another. 

ANCIENT writers have fpoken much of temperaments, 
but without fufficient preciiion. By temperament: of the fyftem 
Ihould be meant a permanent predifpofition to certain clafles of 
difeafes: without this definition a temporary predifpofition to 
every diftincl malady might be termed a temperament. There 
uie four kinds of conftitution, which permanently deviate from 

good 
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good health, and are perhaps fufficiently marked to be diftin- 
guifhed from each other, and conftitute the temperaments or 
predifpofitions to the irritative, fenfitive, voluntary, and afTo- 
ciate clafles of difeafes- 

I. The Temperament of decreafed Irritability. 

The difeafes, which are caufed by irritation, muft frequently 
originate from the defect of it; for thole which are immediately- 
owing to the excefs of it, as the hot fits of fever, are generally 
occafioned by an accumulation of fenforial power, in confe- 
quence of a previous defect of irritation, as in the preceding 
-cold fits of fever. Whereas the difeafes which are caufed by 
fenfation and volition, muft, frequently originate from die ex- 
cefs of thofe fenforial powers, as will be explained below. 

The temperament of decreafed irritability appears from the 
-following circumftances, which fhew, that the mufcular fibres 
or organs of fenfe are liable to become torpid or quiefcent, from 
lefs defect: of ftimulation than is productive of torpor or quie- 
fcence in other conftitutions. 

i. The firft is the weak pulfe, which, in fome conftitu- 
tions, is, at the fame time, quick. 2. The next mod marked 
criterion of this temperament is the largenefs of the aperture 
of the iris, or pupil of the eye, which has been reckoned by 
fome a beautiful feature in the female countenance, as an in- 
dication of delicacy ; but to an experienced obferver, it is an 
indication of debility, and is therefore a defect, not an excel- 
lence. The third mod marked circumftance in this conftitu- 
•tion is, that the extremities, as the hands and feet, or nofe and 
ears, are liable to become cold and pale in lituations in refpect 
to warmth, where thofe of greater ftrength are not affected. 
Thofe of this temperament arc fubject to hyfteric affections, 
nervous fevers, hydrocephalus, fcrophula, anuconfumption, and 
to all other difeafes of debility. 

Thofe who poflefs this kind of conftitution are popularly 
iuppofed to be more irritable than is natural, but are in reality 
lefs fo. This miftake has arifen from their generally having 
a greater quicknefs of pulfe, as explained in Sect. XII. 1. 4. 
XII. 3. 3. ; but this frequency of pulfe is not neceffary to the 
temperament, like the debility of it. 

Perfons of this temperament are frequently found amongft 
the fofter fex, and amongft narrow-fhouldered men, who are 
faid to bear labour worfe, and pain better than others. This 
laft circumftance is fuppofed to have prevented the natives 
of North-America from having been made flaves of by the 
Europeans. They are a narrow-fhouldered race of people, 



26? OF TEMPERAMENTS. Sect. XXXI. i 

and will rather expire under the lafh, than he made to la- 
bour. Some nations of Alia have fmall hands, as may be 
feen by the handles of their fcvmetars ; which, with their nar- 
row {boulders, mew, that they have not been accuftomed to fp 
great labour with their hands and arms, as the European na- 
tions in agriculture, and thofe on the coafts of Africa in fwim- 
ming and rowing. Dr. Maningharq, a popular accoucheur, 
in the beginning of this century, obferves in his Aporifms, that 
broad-fhouldered men procreate broad-mouldered children. 
Now, as labour ftrengthens the mufcles employed, and in- 
creafes their bulk, it would fcem that a few generations of la- 
bour or of indolence, may, in this refpedt, change the form 
and temperament of the body. 

On the contrary, thofe who are happily pofleffed of a great 
degree of irritability, bear labour better than pain, apd are ftrong, 
active, and ingenious. But there is not properly a temperament 
of increafed irritability tending to difeafc, becauie an increaied 
quantity of irritative motions generally induces an increafe of 
pleafure or pain, as in intoxication, or inflammation ; and then 
the new motions are the immediate confequences of increaied 
fenfation, not of increafed irritation ; which have hence been 
£b perpetually confounded with each other. 

II. Temperament of Scnjibillty. 

There is not properly a temperament or predifpofition, to 
difeafc, from decreafed fenfibility, frnce irritability and not fen- 
iibiiity is immediately neceffary to bodily health. Hence it is the 
excefs ot fenfation alone, as it is the defect, of irritation, that 
moft frequently produces difeafe. This temperament of increaf- 
ed fenfibility is known from the increafed activity of all thofe 
motions of the organs of fenfe and mufcles, which are exert- 
ed in confequence of pleafure or pain, as in the beginning of 
drunkennefs, and in inflammatory fever. Hence thofe of this 
conftitution are liable to inflammatory difeafes, as hepatitis; 
and to that kind of confumption which is hereditary, and com- 
mences with flight repeated hcemoptoe. They have high-co- 
loured lips, frequently dark hair and dark eyes, with large pu- 
pils, and are in that cale fubje£r. to gutta ferena. They are 
liable to enthufiafm, delirium, and reverie. In this laft cir-r 
cumftance they are liable to flan at the clapping of a door ; 
hecaufe the more intent any one is on the pafling current of his 
Jdeas, die greater furprife he experiences on their being difTe- 
vered by fome external violence, as explained in Sect. XIX. 
on Reverie. 

As 
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As in thefe conftitutions more than the natural quantities of 
fenfitive motions are produced by the increafed quantity of fen- 
fation exifting in the habit, it follows, that the irritative mo- 
tions will be performed in fome degree with lefs energy, ow- 
ing to the great expenditure of fenforial power on the fenfitive 
ones. Hence thole of this temperament do not attend to flight 
Simulations, as explained in Seel:. XIX. But when a ftimulus 
is fo great as to excite fenfation, it produces greater fenfitive 
actions of the fyftem than in others ; fuch as delirium or inflam- 
mation. Hence they are liable to be abfent in company; fit 
or lie long in one pofture ; and in winter have the fkin of 
their legs burnt into various colours by the hie. Hence alfo 
they are fearful of pain ; covet mufic and fleep ; and delight in 
poetry and romance. 

As the motions in confequence of fenfation are more than 
natural, it alfo happens, from the greater expenditure of fenfo- 
rial power on them that the voluntary motions are lefs cafily 
exerted. Hence thefubjecis of this temperament are indolent 
in refpecl: to all voluntary exertions, whether of mind or body. 

A race of people or this defcription feems to have been 
found by the Spaniards in the iilands of America, where they 
firif. landed, ten of whom are faid not to have confumed more 
food than one Spaniard, nor to have been capable of more than 
one tenth of the exertion of a Spaniard. Robertfon's Hiftory. 
In a Hate timilar to this the grcateft part of the animal world 
pafs their lives, between fleep or inactive reverie, except when 
they are excited by the call of hunger. 

III. The Temperament of 'increafed Voluntarily. 

Thofe of this conftitution differ from both the laft mentioned 
in this, that the pain, which gradually fubfides in the firft, and 
is productive of inflammation or delirium in the fecond, is in 
this fuccceded by the exertion of the mufcles or ideas, which are 
mod frequently connected with volition; and they are thence 
iubjeel to locked jaw, convulfions, epilepfy, and mania, as ex- 
plained in Sect. XXXIV. Thofe of this temperament attend 
to the flighted irritations or fenfations, and immediately exert 
themfelvcs to obtain or avoid the objects of them ; they can at 
the fame time bear cold and hunger better than others, of which 
Charles the Twelfth of Sweden was an inftance. They are 
fuited, and generally prompted to all great exertions of genius or 
labour, as their defires are more extenfive and more vehement, 
and their powers of attention and of labour greater. It is this 
facility of voluntary exertion which diltinguifhes men from 
brutes, znd which has made them lords of the creation. 

IV. The 
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IV. The Temperament of Increafed JJfoclatlon. 

This conftirution confifts in the too great facility, with 
which the fibrous motions acquire habits of affociation, and 
by which thefe affociations become proportionably ftronger 
than in thofe of the other temperaments. Thofe of this tern, 
perament are flow in voluntary exertions, or in thofe depend- 
ent on fenfation, or on irritation. Hence great memoxies.have 
teen faid to be attended with lefs fenfe and lefs imagination, 
from Ariftotle down to the prefent time; for by the word me- 
mory thefe writers only underftood the unmeaning repetition 
of words or numbers in the order they were received, without 
any voluntary efforts of the mind. 

In this temperament thofe affociations of motions, which are 
commonly termed fympathics, a£t with greater certainty and 
energy, as thofe between difturbed vifion and the inverfion of 
the motion of the ftomach, as in fea-heknefs, and the pains in 
the moulder from hepatic inflammation. Add to this, that the 
catenated circles of actions are of greater-extent than in the other 
.conftitutions. Thus, if a ftrong vomit or cathartic be exhibited 
in diis temperament, a (mailer quantity will produce as great 
an effect, if it be given fome weeks afterwards ; whereas in 
other temperaments this is only to be expected, if it be exhibited 
in a few days after the firft dofe. Hence quartan agues are 
formed in thofe of this temperament, as explained in Section 
XXXIT. on difeafes from irritation ; and other intermittents are 
liable to recur horn flight caufes many weeks after they have 
been cured by the bark. 

V. The firft of thefe temperaments differs from the ftandard 
of health from deleft, and the others from excefs of fenforial 
power; but it fomerimes happens that the fame individual, 
from the changes introduced into his habit by the different fea- 
fons of the year, modes or periods of life, or by accidental dif- 
eafes, paffes from one of thefe temperaments to another. Thus 
a long ufe of too much fermented liquor produces the tempera- 
ment of increafed fenfihility ; great indolence and folitude, that 
of decreafed irritability ; and want of the neceflaries of life, that 
of increafed voluntarily. 
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SECT. XXXII. 

DISEASES OF IRRITATION. 

I. Irritative fevers with flrong pulfe. With weak pulfe. 
Symptoms of fever. Their four cc. II. I. Quick pulfe if 
owing to decreafed irritability. 2. Not in flee p or in apo- 
plexy. 3. From inanition. Owing to deficiency of fenforial 
power. III. I. Caufes of fever. From defeel of heat. 
Heat from fecretions. Pain of cold in the loins and fore- 
head. 2. Great expenfe of fenforial power in the vital 
motions. Immerjion in cold water. Succeeding glow of 
heat. Difficult refpiration in cold bathing explained. 
Why the cold bath invigorates. Bracing and relaxation 
are mechanical terms. 3. Ufes of cold air in fevers. 4. 
Ague-fits from cold air. Whence their periodical returns. 
IV. Defeel of diflention a caufe of fever. Deficiency of 
blood. Transfufon of blood. V '. 1. Defeel of momentum 
of the blood from mechanic Jlimuli. 2. Air injcclcd into 
the blood-veffels. 3. Exercife increafes the momentum of 
the blood. 4. Sometimes bleeding increafes the momentum 
of it. VI. Influence of the fun and moon, on dif cafes. The 
chemical fiimulus of the blood. Menflruatian obeys the 
lunations. Queries. VII. Quiefccnce of large glands a 
eaufe of fever. Swelling of the prcecordia. VIII. Other 
caufes- of quiefcence, as hunger, bad air, fear, anxiety. 
IX. I. Symptoms of the cold fit. 2. Of the hot fit. 3. Se- 
cond cold fit why. 4. Inflammation introduced, or deli- 
rium, or flupor. X. Recapitulation. Fever not an effort 
of nature to relieve herfelf Doftrine of Spafn. 

I. WHEN the contractile fides of the heart and arteries- 
perform a greater number of pulfations in a given time, and 
move through a greater area at each pulfation, whether thefe 
motions are occafioned by the ftimulus of the acrimony, or 
'quantity of the blood, or by their affociation with other irrita- 
tive motions, or by the increafed irritability of the arterial fyf- 
tem ; that is, by an increafed quantity of fenforial power, one 
kind of fever is produced ; which may be called Synocha irri- 
tativa, or Febris irritativa pulfu forti, or irritative fever with 
ftrong pulfe. 

When the contractile fides of the heart and arteries perform 
a greater number of puliations in a given time, but move 
through a much lefs area at each pulfation, whether thefe mo- 
tions are occafioned by defeel of their natural frimuli, or by the 

defect 
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defect of other irritative motions with which they are aflbci- 
ated, or from the inirritability of the arterial SyStem ; that is, 
from a decreaSed quantity of fenforial power, another kind of 
fever arifes; which may be termed, Typhus irritativus, orFe- 
bris irritativa puHu debili, or irritative fever with weak pulfe. 
The former of thefe fevers is the fynocha or nofologifts ; and 
the latter, the typhus mitior, or nervous fever. In the former, 
there appears to be an increafe of fenforial power ; in the lat- 
ter, a deficiency of it ; which is fhewn to be the immediate 
caufe of Strength and weaknefs, as defined in Seel:. XII. 1. 3. 

It fhould be added, that a- temporary quantity of flrength 
or debility may be induced by the defect or excefs of Stimulus 
above what is natural ; and that in the fame fever debility al- 
ways exijls during the cold fit, though Jlrength does not al- 
ways cxijl during the hot fit. 

Thefe fevers are always connected with, and generally in- 
duced by, the disordered irritative motions of the organs of SenSe, 
or of the inteftinal canal, or of the glandular fyflem, or of the 
abforbent fyftem; and hence are always complicated with 
fome or many of thefe difordered motions, which are termed 
the fymptoms of the fever, and which compofe the great variety 
in thefe difeafes. 

The irritative fevers, both with Strong and with weak pulfc r 
as well as the fenfitive fevers with ftrong and with weak pulfe, 
which are to be defcribed in the next Section, are liable to pe- 
riodical remiffions, and then they take the name of intermittent 
fevers, and are distinguished by the periodical times of their 
accefs. 

II. For the better illustration of the phenomena of irritative 
fevers we muft refer the reader to the circumftances of irrita- 
tion, explained in Sect. XII. and fhall commence this intricate- 
Subject by fpeaking of the quick pulfe, and proceed by consi- 
dering many of the caufes which either Separately or in com- 
bination moft frequently produce the cold fits of fevers. 

1. If the arteries are dilated but to half their ufual diameters, 
though they contract twice as frequently in a given time, they 
will circulate only half their ufual quantity of blood; for as 
they are cylinders, the blood which they contain muft be as 
the Squares of their diameters. Hence, when the pulfe becomes 
quicker and Smaller in the fame proportion, the heart and arte- 
ries act with lefs cneregy than in their natural ftate. See Sect. 
XII. 1. 4. 

I hat this quick Small pulSe is owing to want of irritability, 
appears, firft, becauSe it attends other Symptoms of want of ir- 
ritability; and, Secondly, becauSe, on the application of a fti- 
mulus 
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mulus greater than ufual, it becomes flower and larger. Thus, 
in cold fits of agues, in hyfteric palpitations of the heart, and 
when the body is much exhaufted by haemorrhages, or by fa- 
tigue, as well as in nervous fevers, the pulfe becomes quick 
and fmall ; and, fecondly, in all thofe cafes, if an increafe of 
ftimulus be added, by giving a little wine or opium, the quick 
fmall pulfe becomes flower and larger, as any one may eafily 
experience on himfelf, by counting his pulfe after drinking one 
or two glafles of wine, when he is faint from hunger or fatigue. 

Now, nothing can fo ftrongly evince that this quick fmall 
pulfe is owing to defect of irritability, than that an additional 
ilimulus, above what is natural, makes it become flower and 
larger immediately : for what is meant by a defect of irritabi- 
lity, but that the arteries and heart are not excited into their 
ufual exertions by their ufual quantity of ftimulus ? But if you 
increafe the quantity of ftimulus, and they immediately acl 
with their ufual energy, this proves their previous want or their 
natural degree of irritability. Thus the trembling hands of 
drunkards in a morning become fteady, and acquire ftrength to 
perform their ufual offices, by the accuftomed ftimulus of a 
glafs or two of brandy. 

2. In fleep and in apoplexy the pulfe becomes flower, which 
is not owing to defect of irritability, for it is at the fame 
time larger j and thence the quantity of the circulation is ra- 
ther increafed than diminifhed. In thefe cafes the organs of 
fenfe are clofed, and the voluntary power is fufpended ; while 
the motions dependent on internal irritations, as thofe of digef- 
tion and fecretion, are carried on with more than their ufual 
vigour ; which has led fupei tidal obfervers to confound thefe 
cafes with thofe arifing from want of irritability. Thus if you 
lift up the eye-lid of an apoplectic patient, who is not actually 
dying, the iris will, as ufual, contradt itfelf, as this motion is 
aflbciated with the ftimulus of light ; but it is not fo in the laft 
ftages of nervous fevers, where the pupil of the eye continues 
expanded in the broad day-light : in the former cafe there is a 
want of voluntary power ; in the latter, a want of irritability. 

Hence alfo thofe conftitutions which are deficient in quantity 
of irritability, and which poflefs too great fenfibility, as during 
the pain of hunger, of hyfteric fpafms, or nervous head-achs, are 
generally fuppofed to have too much irritability ; and opium, 
which in its due dofeis a molt powerful ftimulant, is erroneoufly 
called a fedative ; becaufe, by increafing the irritative motions, 
it decreafcs the pains arifing from defecl of them. 

Why the pulfe fhould become quicker both from an increafe 
of irritation, as in the fynocha irritativa, or irritative fever with 

N n ftrong 
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ftrong pulfe ; and from the dccreafe of k, as in the typhus i r ri- 
tativus, or irritative fever with weak pulfe ; fecms paradoxical. 
The former circumftance needs no illuftration ; fince, if the fti- 
mulus of the blood, or die irritability of the fanguiferous fyftem, 
be increafed, and the ftrengfh of the patient notdiminiihed, it is 
plain that the motions rmift be performed quicker and ftronger. 

In the latter circumftance, the weaknefs of the mulcuiar 
power of the heart is foon over-balanced by the elafticity of 
the coats of the arteries, which they poffefs befides a mulcu- 
lar power of contradHon ; and hence the arteries are diftend- 
ed to lefs than their ufual diameters. The heart -being rh-uB 
Hopped when it is but half emptied, begins fooner to dilate 
again ; and the arteries being dilated to lefs than their ufual; 
diameters-, begin fo much fooner to contra 61 themfelves ; in- 
fomuch, that in the laft ftages of fevers, with- weaknefs, the fre- 
quency of pulfation of the heart and arteries becomes doubled ; 
which, however, is never the cafe in fevers with ftrength, in 
which they feldom exceed 1 18 or 120 pulfations in a minute. 
It muft be added, that in thefe cafes, while the pulfe is very 
finall and very quick, the heart often feels large, and labour- 
ing to one's hand; which coincides with the above explana- 
tion, fhewing that it does not completely empty itfelf. 

3. In cafes however of debility from paucity of blood, as in- 
animals which are bleeding to death in the flaughter-houfe, die 
quick pulfations of the heart and arteries may be owing to their 
not being diftended to more than half their ufual diaftole ; and. 
in confequence they muft contrail fooner, or more frequently, 
in a given time. As weak people are liable to a deficient quan- 
tity of blood, riiis caufe may occafional'ly contribute to quicken 
the pulfe in fevers with debility, which may be known by 
applying one's hand upon the heart as above ; but the prin- 
cipal caufe 1 fuppofe to confift in the diminution of fenforial 
power. When a m aide contains, or is fupplied with but lit- 
tle fenforial power, its contraction loon ceaies, and in confe- 
quence may foon recur, as is feen in the trembling hands of 
people weakened by age or by diunkennefs. See Sect. XII. 
1.4. XII. 3.4. 

may, nevenhelefs, frequently happen, that both the defi- 
ciency of ftimulus, as where the quantity of blood is leflened, 
(as described in No. 4. of this faction,) and the deficiency of 
fenforial power, as in tho'fe of the temperament of inirritability, 
defcribed in Sect. XXXI. occur at the fame time; which wift 
thus add to the quicknefs of the pulfe, and to the danger of the 
tijfeale. 

III. 1. A certain degree of heat is neceflary to mufcular 

motion^ 



Sect."XXXII. 3. DISEASES OF IRRITATION. 2% 

motion, and is, in confequence, effential to life. This is ob- 
served in thole animals and inie£ts which pafs the cold feafon 
in a torpid flare, and which revive on being warmed by the 
iire. This ueceffary ftimulus of heat has two fources ; one 
from the fluid atmofphere of heat, in which all things are im- 
merfed, and the other from the internal combinations of the par- 
ticles, which form the various fluids, which are produced in 
the extendi vc fyflems of the glands. When either the external 
.heat, which furrounds us, or the internal production of it be- 
comes lefiened to a certain degree, the pain of cold is perceived. 

This pain of cold is experienced raoft fcnfibly by our teeth, 
-when ice is held in the mouth, or by our whole fyflem after 
Slaving been previoufly accuftomed to much warmth. It is 
probable, that this pain does not arife from the mechanical or 
chemical effedts of a deficiency of heat; but that, like the or- 
gans of feufe by which we perceive hunger and thirft, this fenfe 
of heat fuffers pain, when die ftimulus of its obje£t is wanting 
to excite the irritative motions of the organ; that is, when the 
fenforial power becomes too much accumulated in the quie- 
fjcent fibres. See Section XII. 5. 3. For as the periftaltic mo- 
tions of the flomach are leffened, when the pain of hunger i« 
great, fo the action of the cutaneous capillaries are leffened dur- 
ing the pain of cold ; as appears by the palenefs of the fkin, 
as explained in Seel. XIV. 6. on the production of ideas. 

The pain in the fmall of the back and forehead in doe cold 
fits of the ague, in nervous kemicrania, and in hyfteric parox- 
yfms, when all the irritative motions are much impaired, feems 
•to arife from thiscaufe ; the veffels of theie membranes or muf- 
cles become torpid by their irritative affociations with other 
parts of the body, and thence produce lefs of their accuftomed 
fecretions, and in confequence lefs heat is evolved, and they 
•experience the pain of cold; which coldnefs may often he fek 
by the haud applied upon the arretted part. 

2. The importance of a greater or lefs deduction of heat 
from the fyflem will be more eafy to comprehend, if we firfl 
confider the great expenfe of fenforial power ufed in carrying 
on the vital motions; that is, which ciiculates, abforhs, fe- 
cretes, serates, and elaborates the whole mafs of fluids with 
uncealing afliduiiy. The fenforial power, or fpirit of anima- 
tion, ufed in giving perpetual and flrong motion to the heart, 
which overcomes the elatlicity and vis inertiae of the whole ar- 
terial fyflem; next the expenfe of fenforial power in moving 
with great force and velocity the innumerable trunks and rami- 
fications of the arterial fyflem ; the expenfe of fenforial power 
in circulating doc wlaoJe mafs of blood through the long and 

intricate 
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intricate intortions of the very fine veftels, which compofe the 
glands and capillaries ; then the expenfe of fenforial power in 
the exertions of the abforhent extremities of all the lacleals, and 
of all the lymphatics, which open their mouths on the exter- 
nal furface of the fkin, and on the internal furfaces of every 
cell or interface of the body ; then the expenfe of fenforial 
power in the venous abforption, by which the blood is received 
from the capillary veffels, or glands, where the arterial power 
ceafes and is drank up, and returned to the heart; next the 
expenfe of fenforial power ufed by the mufcles of refpiration in 
their office of perpetually expanding the bronchia, or air-vef- 
fels, of the lungs ; and laftly, in the unceaiing periftaltic motions 
of the ftomach and whole fyftem of inteftmes, and in all the 
fecretions of bile, gaftric juice, mucus, perfpirable matter, and 
the various excretions from the fyftem. If we conhder the 
ceafelefs expenfe of fenforial power thus perpetually employed, 
it will appear to be much greater in a day than all the volun- 
tary exertions of our mufcles and organs of fenfe confume in a 
week ; and all this without any fenfible fatigue ! Now, if but 
a part of thefe vital motions are impeded, or totally flopped for 
but a fhort time, we gain an idea, that there muft be a great ac- 
cumulation of fenforial power; as its production in thefe or- 
gans, which are fubjeci: to perpetual activity, is continued 
during their quiefcence, and is in confequence accumulated. 

While, on the contrary, where thofe vital organs a& too 
forcibly by increafe of ftimulus without a proportionally in- 
creafed production of fenforial power in the brain, it is evident, 
that a great deficiency of a£tion, that is, torpor, muft foon fol- 
low, as in fevers ; whereas the locomotive mufcles, which aft 
only by intervals, are neither liable to fo great accumulation of 
fenforial power during their times of inactivity, nor to fo great 
an exhauftion of it during their times of adtion. 

Thus, on going into a very cold bath, fuppofe at 33 degrees 
of heat on Fahrenheit's fcale, the action of the fubcutaneous 
capillaries or glands, and of the mouths of the cutaneous abfor- 
bents, is diminifhed, or ceafes for a time. Hence lefs or no 
blood pafTes thefe capillaries, and palenefs fucceeds. but foon 
after emerging from the bath, a more florid colour and a greater 
degree of heat is generated on the fkin than was poflefled 
before immerfion ; for the capillary glands, after this quiefcent 
ftate, occafioned by the want of ftimulus, become more irrita- 
ble than ufual to their natural ftimuli, owing to the accumula- 
tion of fenforial power, and hence a greater quantity of blood 
is tranfmitted through them, and a greater fecretion of perfpira- 
ble matter ; and, in confequence, a greater degree of heat fuc- 
ceeds. 
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ceeds. During the continuance in cold water the breath is cold, 
and the act of refpiration quick and laborious ; which have ge- 
nerally been afcribed to the obflruction of the circulating fluid 
by a fpafm of the cutaneous veflels, and by a confequent accu- 
mulation of blood in die lungs, occafioned by the preffure as 
well as by the coldnefs of the water. This is not a fatisfactory 
account of this curious phenomenon, iince, at this time, the 
whole circulation is lets, as appears from the fmallnefs of the 
pulfe, and coldnefs of the breath ; which mew that lefs blood paf- 
fes through the lungs in a given time. The fame laborious breath - 
ing immediately occurs when the palenefs of the fkin is produced 
by fear, where no external cold or preffure is applied. 

The minute veflels of the bronchia, through which the blood 
pailes from the arterial to the venal fyftem, and which corref- 
pond with the cutaneous capillaries, have frequently been expof- 
ed to cold air, and become quielcent along with thofe of the 
fkin ; and hence their motions arc fo aflbciated together, that 
when one is affected either with quiefcence or exertion, the 
other fympathizes with it, according to the laws ot irritative 
aflbciation. See Seel:. XXVI I. 1. on Haemorrhages. 

Betides the quiefcence of the minute velTels of the lungs, 
there are many other fyflems of veflels which become torpid 
from their irritative aflbciations with thofe of the fkin, as the 
abforbents of .the bladder and inteftines ; whence an evacuation of 
pale urine occurs, when the naked fkin is expofed only to the 
coldnefs of the atmofphere ; and fprinkling the naked body with 
cold water is known to remove even pertinacious conftipation 
ot the bowels. From the quiefcence of fuch extenftve fyflems of 
veflels as the glands and capillaries of the fkin, and the minute 
veflels of the lungs, with their various abforbent feries of veflels, 
a great accumulation of fenforial powers is occafioned ; part of 
which is again expended in the increafed exertion of all thefe 
veflels, with an univerfal glow of heat in confequence of this 
exertion, and the remainder of it adds vigour to both the vital 
and voluntary exertions of the whole day. 

If the activity of the fubcutaneous veflels, and of thofe with 
which their actions are affociated, was too great before cold 
immeriion, as in the hot days of fummer, and by that means 
the fenforial power was previoufly diminifhed, we fee the caufe 
why the cold bath gives fuch prefent ftrength ; namely, by flop- 
ping the unnecefTary activity of the fubcutaneous veflels, and 
thus preventing the too great exhauftion ot fenforial power; 
which, in metaphorical language, has been called bracing the 
jyftem ; which is, however, a mechanical term, only applica- 
ble to drums, or muflcal firings: as, on the contrary, the word 

relaxation. 
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relaxation, when applied to living animal bodies, can only 
mean too final! a quantity of ftimulus, or too fmall a quantity 
<rf fenforial power; as explained in Sect. XII. I. 

3. This experiment of cold bathing prefents us with a fimple 
fevei-tit; for die pulfe is weak, fmull and quick during the 
cold immerfkm, and becomes ftrong, full and quick during the 
iiibfequent glow 01 heat,; till, in a few minutes, thefe fymptoms 
fubiide, and the temporary fever ceafes. 

In thofe conftitutions where the degree of inirritability, or of 
debility, is greater than natural, the coldnefs and palenels of the 
fkin, with quick aad weak pulfe, continue a long time after the 
patient leaves the hath j and the fubfequent heat approaches by 
unequal flu filings, and he feels bimfejf difordered for many 
hours. Hence the bathing in a cold fpring of water, where the 
heat is but forty-eight degrees on Fahrenheit's thermometer, 
much dilagrces with thofe of weak or inirritable habits of body, 
who poffeis fo little fenforial power, that they cannot, without 
injury, bearto haveitdiminifhed even fora fhort time ; but who 
•can neverthelefs bear the more temperate coldnefs of Buxton 
hath, which is about eighty degrees of heat, and which ftrenpth- 
ens them, and makes them by habit lefs liable to great quie- 
icence from fmall variations of cold, and thence lefs liable to be 
difordered by the unavoidable accidents of life. Hence it ap- 
pears, why people of thefe inirritable conftitutions, which is an- 
other expreflion for fenforial deficiency, are often much injured 
by bathing in a cold fpring of water ; and whv they fhould 
continue but a very fhort time in baths, which are colder than 
their bodies; and fhould gradually increafe both the degree of 
■coldnefs of the water, and the time of their continuance in it, 
if they would obtain falutary effects from cold immerfions. — 
See Sed. XII. 2. 1. 

On the other hand, in all cafes where the heat of the external 
furface of the body, or of the internal furface of the lungs, is 
greater than natural, the ufe of expofureto cool air may be de- 
duced. In fever-fits, attended with ftrength, that is, with great 
quantity of fenforial power, it removes the additional ftimulus 
of heat from the furfaees above mentioned, and thus prevents 
their excefs of ufelefs motion ; and in fever-fits, attended with 
debility, that is, with a deficiency of the quantity of fenforial 
power, it pervents the great and dangerous wafte of fenforial 
power expended in the unneceilary increafe of the actions of 
the glands and capillaries of the fkin and lungs. 

4. In the fame manner, when any one is long expofed to 
very cold air, a quiefcence is produced of the cutaneous and 
pulmonary capillaries and abforbents, owing to the deficienc7 

o'f 
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of their ufual ftimulus of heat: and this quiefccnce of fo great 
a quantity of vefTels affects, by irritative afTociation, the whole 
abtorbent and glandular fyftem, which becomes in a greater or 
lets degree q.uieiccnt, and a cold fit of fever is produced. 

If tiie deficiency of the ftimulus of heat is very great, the 
quiefcence becomes fo general as to extinguifh life, as in thofe 
who are frozen to death. 

If the deficiency of heat be in lefs degree, but yet fo great as 
in fome meafure to diforder the fyftem, and fhould occur the 
fucceeding day, it will induce a greater degree of quiefcence 
than before, from its acting in concurrence with the period of 
die diurnal circle of actions, explained in Se6f. XXXVI. — 
Hence, from a fmaJl beginning a greater and greater degree of 
quiefcence may be induced, till a complete fever-fit is formed ; 
and which will continue to recur at the periods by which it 
was 'produced. See Se6l. XVII. 3. 6. 

If the degree of quiefcence occaftoned by defect of the ftimulus 
of heat be very great, it will recur a fecond time by a flighter 
eaufe than that which firft induced it. If the caufe which in- 
duces the fecond fit of quiefcence recurs the fucceeding day, the 
quotidian fever is produced ; if not till the alternate day, the ter- 
tian fever; and if not till after feventy-two hours from the firft; 
fit of quiefcence, the quartan fever is formed. This laft kind 
of fever recurs lefs frequently than the other, as it is a difeafe 
only of thofe of the temperament of affociability, as mentioned 
in Sect. XXXI. for in other conftitutions the capability of 
forming a habit ceafes, before the new caufe of quiefcence is 
again applied, if that does not occur fooner than in feventy- 
two hours. 

And hence thofe fevers, whofc caufe is from cold air of the 
night or morning, are more liable to obferve the folai day in, 
their periods ; while thofe from other caufes frequently obferve 
the lunar day in their periods, their paroxyfms returning neaF 
an hour later every day, as explained in Sedt. XXXVI. 

IV. Another frequent caufe of the cold fits of fever is the 
defe£l of the ftimulus of diftention. The whole arterial fyf- 
tem would appear, by the experiments of Haller, to be irrita- 
ble by no other ftimulus ; and the motions of the heart and ali- 
mentry canal are certainly in fome meafure dependent on the 
fame caufe. See Se6f. XIV. 7. Hence there can be no won- 
der, that the diminution of diftention fhould frequently induce 
the quiefcence, which conftitutes the beginning of fever-fits. 

Monfieur Lieutaud has judicioufly mentioned the deficiency 
of the quantity of blood amongft the caufes of difeafes, which 
he fays is frequently evident in difledtionS': fevers are hence 

brought 
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brought on by g reat haemorrhages, diarrhoeas, or other evacua- 
tions ; or from the continued ufe of diet, which contains but 
little nourifhment ; or from the exhauftion occafioned by vio- 
lent fatigue, or by thofe chronic difeafes in which the digeftion 
is much impaired ; as where the ftomach has been long effedr.- 
ed with the gout or fchirrus; or in the paralyhs of the liver, as 
defcribed in Se6t. XXX. Hence a paroxyfm of gout is liable 
to recur on bleeding or purging ; as the torpor of fome vifcus, 
which precedes the inflammation of the foot, is thus induced by 
the want of the ftimulus of diftention. And hence the extre- 
mities of the body, as the nofe and fingers, are more liable to 
become cold, when we have long abftained from food ; and 
hence thepulie is increafed, both in ftxength and velocity, above 
the natural ftandard, after a full meal, by the ftimulus of diften- 
tion. 

However, this ftimulus of diftention, like the ftimurus of 
heat above defcribed, though it contributes much to the due ac- 
tion not only of the heart, arteries, and alimentary canal, but 
feems neceffary to the proper fecretion of all the various glands ; 
yet, perhaps it is not the fole caufe of any of thefe numerous 
motions ; for as the lacleals, cutaneous abforbents, and the va- 
rious glands appear to be ftimulated into aclion by the peculiar 
pungency of the fluids they abforb; fo in the inteftinal canal 
the pungency of the digefting aliment, or the acrimony of the 
fasces, feem to contribute, as well as their bulk, to promote the 
perjftaltic motions; and in the arterial fyftem, the momentum 
of the particles of the circulating blood, and their acrimony, fti- 
mulate the arteries, as well as the diftention occafioned by it. 
Where the pulie is fmall. this defect of diftention is prefent, and 
contributes much to produce the febris irritativa pulfu debili, 
or irritative tever with weak pulfe, called by modern writers 
nervous fever, as a predifponent caufe. See Seel:. XII. 1. 4. 
Might not the transfuhon of blood,fuppofe of four ounces daily 
from a ftrong man, or other healthtul animal, as a fheep or 
an afs,' be uied in the early ftate of nervous or putrid fevers with 
great profpeel of fuccefs? 

V. The detect of the momentum of the particles of the circu- 
lating blood is another caufe of the quiefcence, with which the 
cold fits of fever commence. This ftimulus of the momentum 
of the progreflive particles of the blood does not acl: over the 
whole body like thofe of heat and diftention above defcribed, 
but is confined to the arteral fyftem, and differs from the ftimu- 
lus ot the diftention of the blood as much as the vibration of 
the air does from the currents of it. Thus are the different 
orgaus ot our bodies ftimulated by four different mechanic pro- 
perties. 
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perries of the external world : the fenfe of touch by the pref- 
fure of folid bodies, fo as to diftinguifh their figure ; the mufcu- 
Jar fyftem by the difrention which they occufion ; the inter- 
nal furface ot the arteries, by the momentum of their moving 
panicles; and the auditory nerves, by the vibration of them; 
and thefe four mechanic properties are as different from each 
other as the various chemical ones, which are adapted to the 
numerous glands, and to the other organs of fenfe. 

2. The momentum of the progeffive particles of blood is 
compounded of their velocity and their quantity of matter : 
hence, whatever circumftances diminifh either of thefe without 
proportionally increafirig the other, and without fuperadding 
either of the general, ftimuli of heat or diftention, will tend to 
produce a quiefcence of the arterial fyftem, and from thence of 
all the other irritative motions which are connected with it. 

Hence, in all thofe conftitutions or difeafes where the blood 
contains a greater proportion of ferum, which is the lighted: 
part of its compofition, the pulfations of the arteries are weaker, 
as in nervous fevers, chlorofis, and hyfteric complaints; for 
in thefe cafes the momentum of the progrefTive particles of 
blood is lefs : and hence, where the denier parts of its compo- 
fition abound, as the red part of it, or the coagulable lymph, 
the arterial pulfations are ftronger ; as in thofe of robuft health, 
and in inflammatory difeafes. 

That this ftimulus of the momentum of the particles of the 
circulating fluid is of the greateft confequence to the arterial 
action, appears from the experiment of injecting air into the 
blood veftels, which feems to deftroy animal life from the want 
of this ftimulus of momentum ; for the diftention of the ar- 
teries is not diminifhed by it ; it poffeffes no corrofive acrimony, 
and is lefs liable to repafs the valves than the blood itfelf ; fines 
air-valves in all machinary require much lefs accuracy of con- 
ftruction than thofe which are oppofed to water. 

3. One method of increafmg the velocity of the blood, and 
in confequence the momentum of its particles, is by the exer- 
cife of the body, or by the fi i6tion of its furface : fo, on the 
contrary, too great indolence contributes to decreafe this fti- 
mulus of the momentum of the particles of the circulating blood, . 
and thus tends to induce quiefcence ; as is i'cen in hyfteric ca- 
fes, and chlorofis, and the other difeafes of fedentary people. 

4. The velocity of the particles of the blood in certain cir- 
cumftances, is increafed by venefection, which, by removing a 
part ot it, diminifhes the refiftancc to the motion of the other 
part, and hence the momentum of the particles of it is in- 
•reafed. This may be cafily underftood by confidering it in, 

o the 
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die extreme, fince, if the refiftance was greatly increafed, fo 
as to overcome the propelling power, there ^could be no velo- 
city, and in confequence no momentum at all. From this cir- 
cumftance arifes that curious phenomenon, the truth ol which 
I have been more than once witnefs to, that venefedtion will 
often inftantaneoufly relieve thofe nervous pains, which attend 
the cold periods of hyfteric afthmatic, or epileptic difeales; and 
that even where large dofes of opium have been in vain ex- 
hibited. In thefe cafes, the pulfe becomes ffronger after the 
bleeding, and the extremities regain their natural warmth; and 
an opiate then given, acts with much more certain effect. 

VI. There is another caufe, which feems occafionally to 
induce quiefcence into fome part of our fyftem ; I mean the 
influence of the fun and moon : the attraction of thefe lumi- 
naries, by decreafing the gravity of the particles of the blood, 
cannot affect their momentum, as their vis inertias remains 
the fame; but it may, nevei thelefs, produce fome chemical 
change in them, becaufe whatever affects the general attrac- 
tions of the particles of matter, may be fuppofed from analogy 
to affect their fpecific attractions or affinities : and thus the 
ftimulus of the particles of blood may be diminifhed, though 
not their momentum. As the tides of the fea obey the fouth- 
ing and northing ot the moon, (allowing for the time neceflary 
for their motion, and the obftructions of the ffiores,) it is pro- 
bable, that there are alfo atmofphcric tides on both fides of the 
earth, which, to the inhabitants of another planet, might fo de- 
flect the light as to rcfemble the ring of Saturn. Now, as 
thefe tides of water, or of air, are railed by the diminution of 
their gravity, it follows, that their preffure on the furface of 
the earth is no greater than the preffure of the other parts of 
the ocean, or of the atmofphere, where no ftich tides exifr ; 
and therefore, that they cannot affect the mercury in the ba- 
rometer. In the fame manner the gravity of all other terref- 
trial bodies is diminifhed at the times of the fouthing and 
northing of the moon, and that in a greater degree when this 
coincides with the fouthing and northing of the fun, and this in 
a dill greater degree about the times of the equinoxes. This 
decreafe of the gravity of all bodies during the time the moon 
paffes our zenith or nadir, might poffibly be fhewn by the flower 
vibrations of a pendulum, compaied with a fpring clock, or 
with aftronomical cbfervation : ' fince a pendulum of a certain 
length moves flower at the line than near the poles, becaufe the 
gravity being diminifhed, and the vis inertia: continuing the fame, 
the motive power is lei's, but the refiftance to be overcome con- 
tinues the fame. The combined powers of the lunar and folar 
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attraaion is eftimated,by Si rlfaac Newton, not to exceed one 
7,868,850th part of the power of gravitation, which feems in- 
deed but a fmall circumftance to produce any connderable ef- 
fect on the weight of fublunary bodies, and yet this is fufficient 
to raife the tides at the equator above ten feet high ; and if it 
be confidered, what fmall impulfes of other bodies produce the^r 
effects on the organs of fenfe adapted to the perception of them, 
as of vibraiion on the auditory nerves, we (hall ceafe to be fur- 
prifed, that fo minute a diminution in the gravity of the parti- 
cles of blood mould fo far afFed their chemical changes, or 
their Simulating quality, as, joined with other caufes, fome- 
times to produce the beginnings of difeafes. 

Add to this, that if the lunar influence produces a very fmall 
degree of quiefcence at firft, and if that recurs at certain pe- 
riods, even with lefs power to produce quiefcence than at firft, 
yet the quiefcence will daily increafe by the acquired habit act- 
ing, at the fame time, till, at length, fo great a degree of quie- 
fcence is induced as to produce phrenfy, canine mudnefs, epi- 
lepfy, hyfteric pains, or cold fits of fever; inftances of many 
of which are to be found in Dr. Mead's work on this fubjec~t. 
The folar influence alfo appears daily in feveral difeafes ; but 
as darkne'.'s, filence, fleep, and our periodical meals, mark the 
parts of the folar circle of a&ions, it is fometimes dubious to 
which of thefe the periodical returns of thefe difeafes are to be 
afcribed. 

As far as I have been able to obferve, the periods of inflam- 
matory difeafes obferve the folar day ; as the gout and rheuma- 
tifm have their greateft quiefcence about noon and midnight, 
and their exacerbations lome hours after ; as they have more 
frequently their immediate caufe from cold air, inanition, or 
fatigue, than from the effects of lunations ; whilft the cold fits 
of hyfteric patients, and thofe in nervous fevers, more fre- 
quently occur twice a day, later by near half an hour each time, 
according to the lunar day; whilft fome fits of intermittents, 
■which are undifturbed by medicines, return at regular folar pe- 
riods, and others at lunar ones ; which may probably be owing 
to the difference of the periods of thofe external circumftances of 
cold, inanition, or lunation, which immediately caufed them. 

We muft, however, obferve, that the periods of quiefcence 
and exacerbation in difeafes do not always commence at the 
times of the fyzygies or quadratures of the moon and fun, or at 
the times of their patting the zenidi or nadir; but as it is proba- 
ble, that the ftimulus of the particles of the circumfluent blood 
is gradually diminifhed from the time of the quadratures to that of 
thefyzigyes, the quiefence may commence at any hour, when, 

co-operating 
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co-operating with other caufes of quicfccnce, il becomes great 
enough to produce a difeafe : afterwards it will continue to recui; 
at the lame period of the lunar orfolar influence ; the famecaufe 
operating conjointly with the acquired habit, that is, with the 
catenation of this new motion with the diffevered links ot the 
lunar or folar circles of animal a£tion. 

In this manner, the periods of mcnftruation obey the lunar 
month with great cxa£tnefs in healthy patients, (and perhaps 
the venereal orgafm in brute animals does the fame) yet thefe 
periods do not commence, either at the fyzygies or quadra- 
tures of the lunations ; but at whatever time of the lunar pe- 
riods they begin, they obferve the fame in their returns till 
fome greater caufe difturbs their.. 

Hence, though the beft way to calculate the time of the ex- 
pected returns of the paroxyfms of periodical difeafes is to 
count the number of hours between the commencement of the 
two preceding fits, yet the following obfervations may be worth 
attending to, when we endeavour to prevent the returns ot ma- 
niacal or epileptic difeafes ; whofe periods (at die beginning of 
them efpecially) frequently obferve the fyzygies of the moon 
and fun, and particularly about the equinox. 

The grcateft of the two tides happening in every revolution 
of the moon, is that when the moon approaches neareft to the 
zenith or nadir ; for this reafon, while the fun is in the northern 
figns, that is, during the veinal and fumrner months, the greater 
of the two diurnal tides in our latitude is that when the moon 
is above the norizon ; and when the lun is in the fouthern 
figns, or during the autumnal and winter months, the greater 
tide is that which arifes when the moon is below the horizon : 
and as the fun approaches fomewhat nearer the earth in win- 
ter than in fumrner, the greateft equinoxial tides are obferved 
to be a little before the vernal equinox, and a little after die 
autumnal one. 

Do not the cold periods of lunar difeafes commence a few 
hours before the fouthing of the moon during the vernal and 
fumrner months, and before the northing of the moon during 
the autumnal and winter months ? Do not paliies and apoplex- 
ies, which occur about the equinoxes, happen a few days be- 
fore the vernal equinoctial lunation, and after the autumnal 
I one ? Are not the periods of thofe diurnal difeafes more obfti- 
nate, that commence many hours before the fouthing or north- 
ing of the moon, than of thofe which commence at thofe times ? 
Are not thofe palfies and apoplexies more dangerous which 
commence many days before the fyzygies of the moon, than 
thofe which happen' at thofe times ? See Se&. XXXVI. on 
the periods of Difeafes. 

VII. Another 
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VII. Another verv frequent caufe of the cold fit of fever is 
the quiefcencc of fome of thofe large congeries of glands, which 
compofe the liver, fpleen, or pancreas ; one or more of which 
are frequently lb enlarged in the autumnal intermittent^ as to be 
perceptible to the touch externally, and are called by the vulgar 
ague-cakes. As thefe glands are ftimulated into action by the 
fpecific pungency of the fluids which they abforb, the general 
caufe of their quiefcence feems to he the too great infipidity of 
the fluids of the body, co-operating perhaps at the fame time 
with other general caufes of quiefcence. 

Hence, in marihy countries at cold feafons, which have fuc- 
ceeded hot ones, and amongft thofe who have lived on innu- 
tritious and unftimulating diet, thefe agues are moft frequent. 
The enlargement of thefe quiefcent vifcera, and the fwelling of 
the prascordia in many other fevers, is moft probably owing to 
the fame caufe ; which may eonfift in a general deficiency of 
the production of fenforial power, as well as the diminifhed fti- 
mulation of the fluids ; and when the quiefcence of fo great a 
number of glands as conftitute one of thofe large vifcera com- 
mences, all the other irritative motions are affected by their con- 
nection with it, and the cold fit of fever is produced. 

VIII. There are many other caufes which produce quie- 
fcence of fome part of the animal fyftem, as fatigue, hunger, 
thirft, bad diet, difappointed love, unwholefome air, exhauf- 
tion from evacuations, and many others ; but the laft caufe 
that we fhall mention, as frequently productive of cold fits of 
fever, is fear or anxiety of mind. The pains which we are firft 
and moft generally acquainted with, have been produced by 
defect of fome ftimulus : thus, foon after our nativity we be- 
come acquainted with the pain from the coldnefs of the air, 
from the want of refpiration, and from the want of food. Now, 
all thefe pains occahoned by defect of ftimulus are attended 
with quiefcence of the organ, and at the fame time with a 
greater or lefs degree of quiefcence of other parts of the fyftem : 
thus, if we even endure the pain of hunger fo as to mifs one 
meal inftead of our daily habit of repletion, not only the pe- 
riftaltic motions of the ftomach and bowels are diminifhed, but 
we are more liable to coldnefs of our extremities, as of our no- 
fes, and ears, and feet, than at other times. 

Now, as fear is originally excited by our having experienced 
pain, and is itfelf a painful affection, the fame quiefcence of 
other fibrous motions accompany it, as have been mod frequent- 
ly connected with this kind of pain, as explained in Sect. XVL 
8. 1. as the eoldnefs and palenefs of the fkin, trembling, diffi- 
cult refpiration, indigeflion, and other fymptoms which contri- 
bute 
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bute to form the eold tit of fevers. Anxiety is fear continued 
through a longer time, and, by producing chronical torpor of 
the fyftem, extinguifhes life flowly, by what is commonly 
termed a broken heart 

IX. I. We now ftep forwards to confider the other fymp- 
toms in confequence of the quiefcence which begins the fits ot 
fever. If, by any of the circumftances before defcribed, or by 
two or more of them acting at the fame time, a great degree of 
quiefcence is induced on any confiderable part of the circle of 
irritative motions, the whole clafs of them is more or lels dii- 
turbed by their irritative affociations. If this torpor be occa*- 
fioned by a deficient fupply of fenforial power, and happens to 
any of thofe parts of the fyftem which are accuftomed to pcr^ 
petual activity, as the vital motions, the torpor increafes rapid- 
ly, becaufe of the great expenditure of fenforial power by the 
inceflant activity of thofe parts of the fyftem, as fhewn in No, 
3. 2. of this fe£tion. Hence a deficiency of all the fecretions 
iucceeds ; and as animal heat is produced in proportion to the 
quantity of thofe fecretions, the coldnefs of the fkin is the firft 
circumftance which is attended to. Dr. Martin affents, that 
fome parts of his body were warmer than natural in the cold fit 
of fever ; but it is certain, that thofe which are uncovered, as 
the fingers, and nofe, and ears, are much colder to the touch, 
and paler in appearance. It is pofTible, that his experiments 
were made at the beginning ot tl>e fubfequent hot fits; which 
commence with partial distributions of heat, owing to fome 
parts of the body regaining their natural irritability fooner than 
others. 

From the quiefcence of the anailomofing capillaries a pale- 
nefs of the fkin fuccceds, and a lets fecretion of the perfpirable 
matter; from the quiefcence of the pulmonary capillaries a dif- 
ficulty of refpiration arifes; and from the quiefcence of the 
other glands lefs bile, lefs gaftric and pancreatic juice, are fecret- 
ed into the ftomach and inteftines, and lefs mucus and faliva 
are poured into the mouth ; whence arifes the dry tongue, cof- 
tivenefs, dry ulcers, and paucity of urine. From the quiefcence 
of the abforbent fyftem arifes the great thirft, as lefs moiftureis 
abforbed from the atmofphere. The abforption from the at- 
mofphere was obferved, by Dr. Lyfter, to amount to eighteen 
ounces in one night, above what he had at the fame timeinfen- 
fibly perfpired. See Langrifh. On the fame account the urine 
is pale, though in final! quantity, for the thinner part is not ab- 
forbed from it ; and when repeated ague fits continue long, the 
legs fwell from the diminifhed abforption of the cellular abfor- 
bents. 

From 
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From the quiefcence of the inteftinal canal a lofs of appetite 
and flatulencies proceed. From the partial qu.eicence of the 
glandular vifcera a fwclling and tenfion about the prascordia 
becomes fenfible to the touch ; which is occafioned by the de- 
lay of the fluids from the deiedf of venous or lymphatic abforp- 
tion. The pain of the forehead, and of the limbs, and of the 
fmall of the back, ariles from the quiefcence of the membranous 
fafcia, or mufcles of thofe parts, in the fame manner as the (kin 
becomes painful, when the vefTels, of which it is compofed, be- 
come quiefcent from cold. The trembling in confequence or 
the pain of coldnefs, the reftlelihefs, and the yawning, and 
ftretching of the limbs, together with the fhuddering, or rigours, 
are convulfive motions ; and will be explained amongft the dif- 
eafes of volition, Sea. XXXIV. 

Sicknefs and vomiting is a frequent fymptom in the begin- 
nings of fever-fits: the mufcnlar fibres of the ftomach fhare the 
general torpor and debility of the fyftem ; their motions become 
firft leffened, and then ftop, and then become retrograde ; for 
the a6l of vomiting, like the globus hyflericus and the borbo- 
rigmi of hypncondriafis, is always a fymptom of debility, either 
from want of ftimulus, as in hunger ; or from want of fenforial 
power, as after intoxication ; or from fympathy, with fome 
other torpid irritative motions, as in the cold fits of ague. See 
Sed. XII. 5. 5. XXIX. 1 1. and XXXV. 1. 3. where this a& 
of vomiting is further explained. 

The fmall pulfe, which is faid by fome writers to be flow at 
the commencement of ague-fits, ana which is frequently trem- 
bling and intermittent, is owing to the quiefcence of the heart 
and arterial fyftem, and to the reflftance oppofed to the circulat- 
ing fluid from the inaaivity of all the glands and capillaries. 
I he gnpt weaknefs and inability to voluntary motions, with 
the infenfibility of the extremities, are owing to the general 
quiefcence of the whole moving fyftem ; or, perhaps, fimply to 
the deficient produaion of fenforial power. 

If all thefe fymptoms are further increafed, the quiefcence of 
all the mufcles, including the heart and arteries, becomes com- 
plete, and death enfues. This is moft probably the cafe of 
thofe who are ftarved to death with cold, and of thofe who are 
faid to die in Holland from long fkaiting on their frozen canals. 

2. As foon as this general quiefcence of the fyftem ceafes, 
either by the diminution of the caufe, or by the accumulation of 
fenforial power, (as in fyncope, Sea. XII. 7. 1.) which is the 
natural confequence of previous quiefcence, the hot fit com- 
mences. Every gland of the body is now ftimulatedinto ftronger 
aaion than is natural, as its irritabijity is increafed by accu- 
mulation 
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mulation offenforial power during its late quiefcence ; afuper- 
abundance of all the fecretions is produced, and an increafe of 
heat in confequence of the increafe of thefe fecretions. The fkin 
becomes red, and the perfpiration great, owing to the increafed 
adtion of the capillaries during the hot part of the paroxyfm. 
The fecretion of perfpirable matter is perhaps greater during 
the hot fit than in the fweating fit which follows ; but as the 
abforption of it alfo is greater, it does not ftand on the fkin in 
vihble drops : add to this, that the evaporation of it alfo is greater, 
from the increafed heat of the fkin. But at the decline of the hot 
fit, as the mouths of the abforbents of the fkin are expofed to the 
cooler air, or bed-clothes, thefe veffels fooner lofe their increafed 
activity, andceafetoabforb more than their natural quantity : but 
the fecerning veffels, for fome time longer, being kept warm by 
the circulating blcod, continue to pour out anincrer.fed quantity 
of perfpirable matter, which now Hands on the fkin in large 
vifible drops; the exhalation of it alfo being leffened by the 
greater coolnefs of the fkin, as well as its abforption by the di- 
minifhed action of the lymphatics. See Clafs I. 1.2. 3. 

The increafed fecretion of bile and of other fluids poured in- 
to the inteftines frequently induces a purging at the decline of 
the hot fit; for as the external abforbent veffels have their 
mouths expofed to the cold air, as above mentioned, thev ceafe 
to be excited into unnatural activity fooner than the fecicrory 
veffels, whofe mouths are expofed to the warmth of the blood: 
row, as the internal abforbents fympathize with the external 
ones, thefe alfo, which during the hot fit drank up the thin- 
ner part of the bile, or of other feci eted fluids, lofe their increaf- 
ed activity before the gland lofes its increafed activity, at the de- 
cline of the hot fit : and the loofe dejections are produced from 
the fame caufe, that the increafed perfpiratien Hands on the fur- 
face of the fkin, from the increafed abforption ceafing fooner 
than the increafed fecretion. 

The urine during the cold fit is in fmall quantity and pale, 
both from a deficiency of the fecretion and a deficiency of the 
abforption. During the hot fit it is in its ufual quantity, but 
very .high coloured and turbid, becaufe a greater quantity had 
been fecreted by the increafed action of the kidnies, and alfo 
a greater quantity of its more aqueous part had been abforbed 
from it m the bladder by the increafed action of the abforbents- 
and laftly, at the decline of the hot fit it is in large quantity and 
Ids coloured or turbid, becaufe the abforbent veffels of the 
bladder, as obferved above, lofe their increafed action by fym- 
with the cutaneous o.vs fooner than the fecretory vef- 
the kidnies lofe then increafed activity. Hence, the quan- 
tity 
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tity of the fediment, and the colour of the urine, in fevers, de- 
pend much on the quantity fecreted by the kidnies, and the 
quantity abforbed from itagain in the blddcler : the kinds of fedi- 
ment, as the lateritious, purulent, mucous, or bloody fediments, 
depend on other caufes. It fhould be obferved, that if the 
fweating be increafed by the heat of the room, or of the bed- 
clothes, that a paucity of turbid urine will continue to be pro- 
duced, as the abforbents of the bladder will have their activity 
increafed by their fympathy with the veffels of the fkin, for the 
purpofe of fupplying the fluid expended in perfpiration. 

The pulfe becomes ftrong and full, owing to the increafed 
irritability of the heart and arteries, from the° accumulation of 
fenforial power during their quiefcence, and to the quicknefs of 
the return of the blood from the various glands and capillaries. 
This increafed a&ion of all the fecretory veffels does not oc- 
cur very fuddenly; nor univerfally at the fame time. The 
heat feems to begin about the center, and to be diffufed from, 
thence irregularly to the other parts of the fyftem. This may 
be owing to the fttuation of the parts which firft became quie- 
icent, and caufed the fever-fit, efpecially xvhen a hardnefs of 
tumour about the pracordia can be felt by the hand ; and 
hence this part, in whatever vifcus it is feated, might be the 
firft to regain its natural or increafed irritability. 

3. It muff be here noted, that by the increafed quantity of 
heat, and of the implufe of the blood, at the commencement of 
the ho t nt> a great i ncrea f e of ftimulus is induced, and is now 
added to the increafed irritability of the fyftem, which was oc- 
casioned by its previous quiefcence. This additional ftimulus 
ot heat and momentum of the blood, augments the violence of 
the movements of the arterial and glandular fyftem in an in- 
creafing ratio. Thefe violent exertions ftill producing more 
heat and greater momentum of the moving fluids, till, at length 
the ienfonal power becomes wafted bv this great ftimulus be- 
neath its natural quantity, and predifpofes the fvftem to a fe- 
cond cold ht. 

At length, all thefe unnatural exertions fpontaneoufly fub- 
iide with the increafed irritability that produced them : and 
which was itfelf produced by the preceding quiefcence, in the 
ame manner as the eye, on coming from darknefs into day- 
light, in a little time ceafes to be dazzled and pained, and gra- 
dually recovers its natural degree of irritability. 

4 But if the increafe of irritability, and the confeouent in- 

creaie of the ftimulus of heat and momentum, produce more 

violent exertions than thofe above defcribed, gre* pain arifes 

in iome part of the moving fyftem, as in the membranes of the 

P P brain, 
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brain, pleura, or joints ; and new motions of the veffels are 
produced in confcqucncc of this pain, which are called in- 
flammation ; 01 delirium, or ftupor arifes ; as explained in 
Sea. XXI. and XXXIII. for the immediate effect is the fame, 
whether the great energy of the moving organs arifes from an 
increafe of ftimulus, or an increafe of irritability ; though ii> 
the former cafe the wafte of fenicrial power leads to debility, 
and in the latter, to health. 

Recapitulation. * 

X. Thofe mufcles, which are lefs frequently exerted, and 
whofe actions are interrupted by fleep, acquire lefs accumulation 
of fenforial power during their quiefcent ftate, as the mufcles of 
locomotion. In thefe mufcles, atter great exertion, that is, after 
great exhauftion of fenforial power, the pain of fatigue enfues ; 
and during reft there is a renovation of the natural quantity of 
fenforial power; but where the reft, or quiefcence of the 
mufcle, is long continued, a quantity of fenforial power becomes 
accumulated beyond what is neceffary; as appears by the un- 
cafinefs occafioned by want of exercife ; and which in young 
animals is one caufe exciting them into action, as is feen in 
the play of puppies and kittens. 

But when thole mufcles, which are habituated to perpetual 
adlion, as thofe of the ftomach by the ftimulus of food, thofe 
of the veffels of the fkin by the ftimulus of heat, and thofe which 
conftitute the arteries and glands by the ftimulus of the blood, 
become for a time quiefcent, from the want of their appropri- 
ated ftimuli, or by their affociations with other quiefcent parts 
of the fyftem; a greater accumulation of fenforial power is ac- 
quired during their quiefcence, and a greater or quicker exhauf- 
tion of it is produced during their increased action. 

This accumulation of fenforial power from deficient adlion, 
if it happens to the ftomach from want of food, occaiions the 
pain of hunger ; it it happens to the veffels of die fkin from 
want of heat, it occafions the pain of cold ; and it to the 
arterial fyftem from the want of its adapted ftimuli, many 
difagrceablc fenfations are occahoned, fuch as are experienced 
in the cold fits of intermittent fevers, and are as various as there 
are glands or membranes in the fyftem, and are generally term- 
ed univerfal uneafinefs. 

When the quiefcence of the arterial fyftem is not owing 
to delect ot ftimulus as above, but to the defective quantity of 
fenforial power, as in the commencement of nervous fever, or 
irritative fever with weak pulfe, a great torpor of this fyftem is 
quickly induced; becaule botli the irritation from the ftimulus 

of 
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of the blood, and the affociafion of the vafcular motions with 
each other, continue to excite the arteries into action, and thence 
quickly exhauft the ill-fupplied vafcular mufcles ; for to reft is 
death ; and therefore thofe vafcular mufcles continue to proceed, 
though with feebler action, to the extreme of wearinefs or faint- 
nefs ; while nothing fimilar to this affects the locomotive muf- 
cles, whofe a<3tions are generally caufed by volition, and not 
much fubject either to irritation or to other kinds of affociations 
befides the voluntary ones, except indeed when they are excited 
by the lam of flavery. 

In thefe vafcular mufcles, which are fubjeel: to perpetual ac- 
tion, and thence liable to great accumulation of fenforial power 
■during their quiefcence from want of ftimulus, a great increafe 
of activity occurs, either from the renewal of their accuftomed 
ftimulus, or even from much lefs quantities of ftimulus than ufual. 
This increafe of action conftitutes the hot fit of fever, which 
is attended with various increafed fecretions, with great conco- 
mitant heat, and general uneafmefs. The uneafinefs attending 
this hot paroxyfm of fever, or fit of exertion, is very different 
from that which attends the previous cold iit, or fit of quie- 
fcence, and is frequently the caufe of inflammation, as in pleurify, 
which is treated of in the next fectiom 

A fimilar effect occurs after the quiefcence of our organs of 
fenfe ; thofe which are not fubject to perpetual action, as the 
tafte and fmell, are lefs liable to an exuberant accumulation of 
fenforial power after their having for a time been inactive ; but 
the eye, which is in perpetual action during the day, becomes 
dazzled, and liable to inflammation after a temporary quiefcenee. 

Where the previous quiefcence has been owing to a defect 
•of fenforial power, and not to a defect of ftimulus, as in the irri- 
tative fever with weak pulfe, a fimilar increafe of activity of 
the arterial fyftem fucceeds, either from the ufual ftimulus of the 
blood, or from a ftimulus lefs than ufual ; but as there is, in 
general, in thefe cafes of fever with weak pulfe, a deficiency of 
the quantity Gf the blood, the pulfe in the hot fit is weaker than 
in health, though it is ftronger than in the cold fit, as explained 
in No. 2. of this fection. But at the fame time, in thofe fevers 
where the defect of irritation is owing to the defect of the quan- 
tity of fenforial power, as well as to the defect of ftimulus, ano- 
ther circumftance occurs, which coniifts in the partial diftribu- 
tion of it, as appears in partial flufliings, as of the face or bofom, 
while the extremities are cold ; and in the increafe of particular 
fecretions, as of bile, faliva, infenfible perfpiration, with gieat 
beat of the fkin, or with partial fweats, or diarrhoea. 

There are alio many uneafy fenfations attending thefe increaf- 
ed 
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ed actions, which, like thofe belonging to the hot fit of fever with 
ftrono- pulfe, are frequently followed by inflammation, as in 
fcarlet fever ; which inflammation is neverthelefs accompanied 
with a pulfe weaker, though quicker, than the pulfe during the 
remiffion or intermifiion of the paroxyfms, though ftronger than 
that of the previous cold fit. 

From hence I conclude, that both the cold and hot fits of 
fever are neceffary confcquences of the perpetual and inceffant 
action of the arterial and glandular fyftem ; lince thofe muf- 
cular fibres and tliofe organs of fenfe, which are mod frequently 
exerted, become necefTarily moll alledfed both with defedl and 
accumulation of fenforial power : and that hence fever-fits are 
not an effort of nature to relieve kerf elf. and that therefore 
they fhould always be prevented or diminiihed as much as pof- 
iible, byanv means which decreafe the general or partial vaf-, 
cular actions when they are greater, or by increaiing them 
when they are Iefs tnan in health, as defcribed in Se£t- XII. 6. I. 

Thus have I endeavoured to explain, ap.d I/hope to the fa- 
tisfaclion of the candid and patient reader, the principal fymp- 
toms or circumftances of tever, without the introduction of the 
iupernatural power of fpafm. To the arguments in favour of 
the doctrine of fpafm it may be fufRcient to replv, that in the 
evolution of medical as well as of dramatic cataftrophe. 

Nee Deus intersit, nisidignus vindice nodus inciderit. 

Hor. 



SECT. XXXIII. 

DISEASES QF SENSATION. 

I. i. Motions excited by fen Cation. Digeflion. Generation. 
Pleafure of exijlence. Hypochondriacifm. 1. Pain in- 
troduced. Senfitive fevers of two kinds. 3. Two fen Co- 
rial powers exerted in fen/itive fevers. Size of the blood. 
Nervous fevers difiinguijked from putrid ones. The [op- 
tic and antifeptic theory. 4. Two kinds of delirium. 5. 
Other animals are lefs liable to delirium, cannot receive 
our contagious difcafes, and are lefs liable to madnefs. Ii. 
I. Senfitive motions generated. 1. Inflammation explain- 
ed. 3. Its remote caufes from excefs of irritation, or of 
irritability, not from thofe pains which are owing to de- 
Jccl of irritation. New veffels produced, and much heat. 
4. Purulent matter fecreted. 5. Contagion explained. 
6. Received but once. 7. If common matter be contagious ? 
8. Why 1 fame contagions are received but snee. 9. Why 

others 
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others may be received frequently. Contagions of fmall-, 
pox and meajles do not atl at the fame time. Two cafes 
of fuch patients. 10. The blood from patients in the f mall- 
pox will not infeel others. Cafes of children thus inocu^ 
latcd. The variolous contagion is not received into the 
blood. It acls by fenfitive ajfociation between the fiomach 
and fkin. III. 1. Abforption of folids and fluids. 2. Art 
of healing ulcers. 3. Mortification attended with lefs 
pain in weak people. 

T. 1. AS many motions of the body are excited and continu- 
ed by irritations, fo others require, either conjunctly with thefe 
or feparately, the pleafureable or painful fenfations, for the pur- 
pofe of producing them with due energy. Amongff. thefe the 
bufmefs of digeftion fupplies us with an inftance: if the food 
which we fwallow is not attended with agreeable fenfation, it 
digefts lets perfectly ; and if very difagreeable fenfation accom- 
panies it, fuch as a naufeous idea, or very difguftful tafte, the 
digeftion becomes impeded; or retrograde motions of the fto- 
mach and cefophagus fucceed, and the food is ejected. 

The bufinefs of generation depends fo much on agreeable 
fenfation, that, where the object is difguftful, neither voluntary 
exertion nor irritation can erfect the purpofe ; which is alfo lia- 
ble to be interrupted by the pain of tear or bafhfulnefs. 

Betides the pleafure which attends the irritations produced by 
the objects of luft and hunger, there feems to be a fum of plea- 
fureable affection, accompanying the various fecretions of the 
numerous glands, which conftitutes the pleafure of life, in con- 
tradiftinction to the tedium vitae. This quantity, or fum of 
pleafureable affection, feems to contribute to the due or energetic 
performance of the whole moveable fyftem, as well that of the 
heart and arteries, as of digeftion and of abforption ; lince, with- 
put the due quantity of pleafureable fenfation, flatulency and 
hypochondriacifm affect the interlines, and a languor feizes the 
arterial pulfations and fecretions; as occurs in great and con- 
tinued anxiety of the mind. 

2. Befides the febrile motions occafioned by irritation, de- 
fcribedin Sect. XXXII. and termed irritative fever, it frequent- 
ly happens that pain is excited by the violence of the fibrous 
contractions; and other new motions are then fuperadded, in 
confequence of fenfation, which we fhall term febris feniitiva, 
or fenfitive fever. It mud be obferved, that moft irritative fe- 
vers begin with a decreafed exertion of irritation, owing to de- 
fect of rtimulus; but that, on the contrary, the fenfitive fevers, 
£>r inflammations, eenerally begin with the increafed exertion 

of 
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of fenfation, as mentioned in SccSt.. XXXI. on temperaments: 
for though the cold fit, which introduces inflammation, com- 
mences with decreafed irritation, yet the inflammation itfelf 
commences in the hot fit during the increafe of ienfation. 
Thus a common puftule, or phlegmon, in a part of little fenfibi- 
hty, does not excke an inflammatory fever ; but if the ftomarh, 
inteftines, or the tender fubftance beneath the nails, be injured, 
great fenfation is produced, and the whole fyftem is thrown 
into that kind of exertion which conftitutes inflammation. 

Thefe fenfitive fevers, like the irritative ones, refolve them- 
selves into thofe with arterial ftrength, and thofe with arterial 
debility ; that is, with excefs or defedt of fenforial power : thefe 
may be termed the febris fenfitiva pulfu forti, fenfitive fever with 
ftrong pulfe, which is the fynocha, or iniiammatory fever ; and 
the febris fenfitiva pulfu debili, fenfitive fever with weak pulfe, 
■which is the typhus gravior, or putrid fever of fome writers. 

3. The inflammatory fevers, which are here termed fenfitive 
fevers with ftrong pulfe, are generally attended with fome topi- 
cal inflammation, as pleurify, peripneumony, or rheumatifm, 
which diftinguifhes them from irritative fevers with ftrong pulfe. 
The pulfe is ftrong, quick, and full ; for ill this fever there is 
great irritation, as well as great fenfation, employed in moving 
the arterial fyflem . The fize, or coagulafole lymph, which ap- 
pears on the blood, is probably an increafed fecretion from the 
inflamed internal lining of the whole arterial fyftem, the thinner 
part being taken away by the increafed abforption of the in- 
flamed lymphatics. 

The fenfitive fevers with weak pulfe, which are termed pu- 
trid or malignant fevers, are diftinguifhed from irritative fevers 
with weak pulfe, called nervous fevers, defcribed in the laft (ec- 
tion, as the former coniifts of inflammation joined with debility, 
and the latter of debility alone. Hence there is greater heat 
and more florid colour of the ikin in the former, with petechias, 
or purple fpots, and apthse, or Houghs in the throat, and gene- 
rally with previous contagion. 

When animal matter dies, as a llough in the throat, or the 
mortified part of a carbunkle, if it be kept moift and warm, as 
during its adhefion to a living body, it will foon putrify. This, 
and the origin of contagion, from putrid animal fubftances, feem 
to have given rife to the feptic and antifeptic theory of thefe 
fevers. 

The matter in puftules and ulcers is thus liable to become 
putnd, and to produce microfcopic anirnalcula ; the urine, if 
too long retained, may alfo gain a putrefcent fmell, as well as 
the alvine ieces ; but fome writers have gone fo far as to be- 
lieve, 
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lieve, that the blood itfelf in thefe fevers has fmelt putrid, 
when drawn from the arm of the patient: but this feems not 
■well founded; iince a iingle particle of putrid niatter taken into 
tlie blood can produce fever, how can we conceive that the 
whole mafs could continue a minute in a putrid ftate without 
deftroying life ? Add to this, that putrid animal fubftances give 
up air, as in gangrenes ; and that hence, if the blood was putrid, 
air mould be given out, which, in the blood veffels is known 
to occafion immediate death. 

In thefe fenfitive fevers with ftrong pulfe, (or inflamma- 
tions) there are too fenforial faculties concerned in producing 
the difeafe, viz. irritation and fenfation ; and hence, as their 
combined a6lion is more violent, the general quantity of fen- 
forial power becomes further exhaufted during the exacerba- 
tion, and the fyftem more rapidly weakened than in irritative 
fever with ftrong pulfe ; where the fpirit of animation is weak- 
ened by but one mode of its exertion : fo that this febris fenfitiva 
pulfu forti (or inflammatory fever,) may be coniidered as the 
febris irritativa pulfu forti, with the addition of inflammation ; 
and the febris fenfitiva pulfu debili (or malignant fever) may- 
be coniidered as the febris irritativa pulfu debili, (or nervous 
fever,) with the addition of inflammation. 

4. In thefe putrid or malignant fevers a deficiency of irrita- 
bility accompanies the increafe of fenfibilitv ; and by this w'afte 
ot fenforial power by the excefs of fenfation, which was al- 
ready too fmall, arifesthe delirium and ftupor which fo perpe- 
tually attend thefe inflammatory fevers with arterial debility. 
In thefe cafes, the voluntary power firft ceafes to adl: from 
deficiency of fenforial fpirit ; and the ftimuli from external bo- 
dies have no effecl: on the exhaufted fenforial power, and a de- 
lirium like a dream is the confequence. At length, the inter- 
nal ftimuli ceafe to excite fumcient irritation, and the fccretions 
are either not produced at all, or two parlimonious in quantity. 
Amongft tlrefe, the fecretion of the brain, or production of the 
lenlorial power, becomes deficient, till at laft all fenforial 
power ceafes, except what is juft neceflary to perform the vital 
motions, and a ftupor fucceeds ; which is thus owing to the 
fame caufe as the preceding delirium exerted in a greater degree. 
This kind of deliiium is owing to a fufpenfien of volition, 
and to the difobedience of the fenfes to external ftimuli, and is 
always occalioned by great debility, or paucity of fenforial 
power ; it is therefore a bad lign at the end of inflammatory 
ievers, which had previous arterial ftrength, as rheumatifm or 
pleurify, as it ftiews the prefencc of great exhauftion of fenforial 
power in a fyftem, which having lately been expofed to great 

excitement 
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excitement, is not fo liable to be fh'mnlated into its healthy ac- 
tion, either by additional ftimulus of food and medicines, or by 
the accumulation of fenforial power during its prefent torpor. 
In inflammatory fevers with debility, as thofe termed putrid fe- 
vers, delirium is fometimes, as well as ftupor, rather a favour- 
able hgn; as lefs fenforial power is wafted during its continu- 
ance (fee Oafs II. I. 6. 8.) ; and the conftitution not having 
been previoufly expofed to excefs of Simulation, is more liable 
to be excited after previous quiefcence. 

When the fum of general pleafureable fenfation becomes too 
great, another kind of delirium fupervenes, and the ideas thus 
excited are miftaken for the irritations of external objects : fuch 
a delirium is produced for a time by intoxicating drugs, as fer- 
mented liquors, or opium: a permanent delirium of this kind is 
fometimes induced by the pleafures of inordinate vanity, or by 
the enthufiaftic hopes of heaven. In thefe cafes, the power of 
volition is incapable of exertion, and in a great degree, the ex- 
ternal fenfes become incapable of perceiving their adapted fli- 
muli, becaufe the whole fenforial power is employed or ex- 
pended on the ideas excited by pleafureable fenfation. 

This kind of delirium is diftinguifhed from that which at- 
tends the fevers above mentioned, from its not being accom- 
panied with general debility, but limply with excels of plea- 
fureable fenfation ; and is, therefore, in fome meafure, allied 
to madnefs or to reverie : it differs from the delirium of dream*,, 
as in this the power of volition is not totally fufpended, nor 
are the fenfes precluded from external Simulation ; there is, 
therefore, a degree of confifrency in this kind of delirium, and 
a degree of attention to external objects, neither of which exift 
in the delirium of fevers or in dreams.. 

5. It would appear, that the vafcular fyflems of other animals 
are lefs liable to be put into action by their general fum of plea- 
fureable or painful fenfation ; and that the trains of their ideas, 
and the mufcular motions ufually affociated with them, are lefs 
powerfully connected than in the human fyftem. For other 
animals neither weep, nor Anile, nor laugh; and are hence 
feldom fubject to delirium, as treated of in Sect. XVI. on In- 
flinct. Now, as our epidemic and contagious difeafes are pro- 
bably produced by difagreeable fenfation, and not limply by ir- 
ritation, there appears a reafon why brute animals are lefs liable 
to epidemic or contagious dileafes ; and fecondly, why none 
of our contagions, as the fmall-pox or meazles, can be commu- 
nicated to them, though one of theirs, viz. the hydrophobia, as 
well as many of their poifons, as thofc of fnakes and of infects, 
communicate their deleterious or painful effects to mankind. 

Where 
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Where the quantity of general painful fenfation is too great 
in the fyftem, inordinate voluntary exertions are produced either 
of oui ideas, as in melancholy and madnefs, or of out mufcles, as 
in convulfion. From thefe maladies alfo brute animals are much 
more exempt than mankind, owing to their greater inaptitude to 
voluntary exertion, as mentioned in Sect. XVI. on Inftinct. 

II. I. When any moving organ is excited into fuch violent 
motions, that a quantity of pleafureable or painful fenfation is 
produced, it frequently happens (but not always) that new mo- 
tions of the affected organ are generated in confequence of the 
pain or pleafure, which are termed inflammation. 

Thefe new motions are of a peculiar kind, tending to diftend 
the old, and to produce new fibres, and thence to elongate the 
ftraight mufcles, which ferve locomotion, and to form new 
veflels at the extremities or fides of the vafcular mufcles. 

2. Thus the pleafureable fenfations produce an enlargement 
of the nipples of Uurfes, of the pallae of the tongue, of the penis, 
and probably produce the growth of the body from its embryon 
ftate to its maturity ; whilft the new motions, in confequence 
of painful fenfation, with the growth of the fibres or Veflels, 
which they occafion, are termed inflammation. 

Hence, when the ftraight mufcles are inflamed, part of their 
tendons at each extremity gain new life and fenfibility, and 
thus the mufcle is for a time elongated ; and the inflamed bones 
become foft, vafcular, and fenfible. Thus, new veflels fhoot 
over the cornea of inflamed eyes, and into fchirrous tumours, 
when they become inflamed : and hence, all inflamed parts 
grow together by intermixture, and inofculation of the new 
and old veflels. 

The heat is occafioned from the increafed fecretions either 
Of mucus, or of the fibres, which produce or elongate the vef- 
fels. The red colour is owing to the pellucidity of the newly 
formed veflels, as the arterial parts of them are probably formed 
before their correfpondent venous parts. 

3. Thefe new motions are excited either from the increafed 
quantity of fenfation, in confequence of greater fibrous con- 
tractions, orfrom increafed fenfibility, that is, from the increafed 
quantity of fenforial power in the moving organ. Hence they 
are induced by great external ftimuli, as by wounds, broken 
bones ; and by acrid or infectious materials ; or by common 
ftimuli on thole organs which have been fome time quiefcent; 
as the ufual light of the day inflames the eyes of thofe who 
have been confined in dungeons, and the warmth of a com- 
mon fire inflames thofc who have been previoufly expofed to 
much cold. 

Qq But 
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Butthefe new motions are never generated by that pain which 
arifes from defect of ftimulus, as from hunger, thirit, cold, or 
inanition, with all thofe pains which are termed nervous. 
Where thefe pains exifh the motions of the affedted part arc ' 
leffened ; and if inflammation fucceeds, it is in fomediftant parts ; 
as courhs are caufed by coldnefs and moifture .being long ap- 
plied to the feet ; or. it is in confequence of the renewal of the 
ftimulus, as of heat or food, which excites our organs into 
fhonger action after their temporary quiefccncc; as kibed heels 
after walking in fnow. 

4. But when thefe new motions of the vafcular mufcles are 
exerted with greater violence, and thefe vcffcls are either elon- 
gated too much or too haftily, a new material is fecreted from 
their extremities, which is of various kinds, according lo the 
peculiar animal motions of this new kind of gland, which fe- 
cretes it ; fuch is the pus laudabile, or common matter, the va- 
riolous matter, venereal matter, catarrhous matter, and many 
others. 

5. Thefe matters are the product of an animal procefs; 
they are fecreted or produced from the blood by certain difeaf- 
ed motions of the extremities of the blood-veffels, and are, on 
that account, all of them contagious 5 for if a portion of any 
of thefe matters is transmitted into the circulation, or perhaps 
only inferted into the fkin, or beneath the cuticle of an healthy 
perfon, its ftimulus, in a certain time, produces the fame kind 
of morbid motions by which itfelf was produced ; and hence a 
fimilar matter is generated. See Sect. XXXIX. 6. 1. 

6. It is remarkable, that many of thefe contagious matters 
are capable of producing a fimilar difeafe but once, as the 
fmall-pox and meafles ; and I fuppofe this is true of all thofe 
contagious difeafes which are fpontaneoufly cured by nature in 
a certain time ; for if the body was capable of receiving the dif- 
eafe a fecond time, the patient muff, perpetually infe£t himfelf 
by the very matter which he has himfelf produced, and is lodged 
about him ; and hence he could never become free from the dif- 
eafe. Something fimilar to this is feen in the fecondary fever 
of the confluent fmall-pox : there is a great abforption of vario- 
lous matter, a very minute part of which would give the genuine 
fmall-pox to another perfon ; but here it only ftimulates the fyf- 
tem into common fever, like that which common pus, or any 
other acrid material might occalion. 

7. In the pulmonary confumption, where common matter is 
daily abforbed, an irritative fever only, not an inflammatory 
one, is produced- which is terminated like other irritative fe- 
vers, by fweats or loofe ftools. Hence it does not appear, that 

this 
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this abforbed matter always acts as a contagious material/pro- 
ducing frefh inflammation or new abfcefTes. Though there is 
reufon to believe, that the firft. time any common matter is ab~ 
forbcd, it has this effect, but not the fecond time, like the va- 
riolous matter above mentioned. 

This accounts for the opinion that the pulmonary confump- 
tion is fometimes infectious, which opinion was held by the an- 
cients, and continues in Italy at prefent; and I have myfelf feen 
three or four infhmces, where a hufband and wife, who have 
flept together, and have thus much received each other's breath, 
who have infected each other, and both died in confequence of 
the original taint of only one of them. This alfo accounts for 
the abfcefTes in various parts of the body, that are fometimes 
produced after the inoculated fmall-pox is terminated ; for this 
fecond abforption of variolous matter acts like common matter, 
and produces only irritative fever in thofe children whofe con- 
ftitutions have already experienced the abforption of common 
matter; and inflammation, with a tendency to produce new 
abfcefTes in thofe whofe conftitutions have not experienced the 
abforptions of common matter. 

It is probable, that more certain proofs might have been 
found to fhew, that common matter is infectious the fiift time 
it is abforbed, tending to produce iimilar abfcefTes, but not the 
fecond time of its abforption, if this fubjedt had been attended to. 
8. Thefe contagious difeafes are very numerous, as the plague, 
fmall-pox, chicken-pox, meafles, fcarlet-fever, pemphigus, ca- 
tarrh, chincough, venereal difeafe, itch, trichoma, tinea. The 
infectious material does not feem to be difTolved by the air, but 
only mixed with it perhaps in fine powder, which foon fubfides ; 
fince many of thefe contagions can only be received by actual 
contact; and others of them onlv at lmall diftances from the 
infected perfon ; as is evident from many perfons having been 
near patients of the fmall-pox without acquiring the difeafe. 

The reafon why many of thefe difeafes are received but 
once, and others repeatedly, is not well underftood ; it appears 
to me, that the conftitution becomes fo accuftomed to the ftimuli 
of thefe infectious materials, by having once experienced them, 
that though irritative motions, as hedtic fevers, may again be 
produced by them, yet no fenfation, and in confequence no ge- 
neral inflammation fucceeds ; as difagreeable fmeils or tafres by 
habit ceafe to be perceived ; they continue indeed to excite irri- 
tative ideas on the organs of fenfe, but thefe are not fucceeded 
by fenfation., 

There are many irritative motions, which were at firft fuc- 
ceeded by fenfation, but which by frequent repetition ceafe to ex- 
cite 
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cite fenfation, as explained in Se£t. XX. on Vertigo. And that 
this circumftance exifts in refpecT: to infectious matter appears 
from a known fact ; that nudes, who have had the fmall-pox, 
are liable to experience fmall ulcers on their arms by the contact 
of variolous matter in lifting their patients ; and that when pa- 
tients, who have formerly had the fmall-pox, have been inocu- 
lated in the arm, a phlegmon, or inflamed fore, has fucceeded, 
but no fubfequent fever. Which fhews, that the contagious 
matter of the fmall-pox has not loft its power of Simulating the 
part it is applied to, but that the general fyftem is not affected 
in confequence. See Section XII. 7. 6. XIX. 10. 

9. From the accounts of the plague, virulent catarrh, and pu- 
trid dyfentery, it feems uncertain whether thefe difeafes are ex- 
perienced more than once; but the venereal difeafe and itch are 
doubtlefs repeatedly infectious ; and as thefe difeafes are never 
cured fpontaneoufly, but require medicines, which act without 
apparent operation, fome have fufpected, that the contagious 
material produces fimilar matter rather by a chemical change of 
the fluids, than by an animal procefsj and that the fpecific 
medicines deftroy their virus by chemically combining with it. 
This opinion is fuccefsfully combated by Mr. Hunter, in his 
Treatife on Venereal Difeafe, Part I. c. i. 

But this opinion wants the fupport of analogy, as there is no 
known procefs in animal bodies, which is purely chemical, not 
even digeftion ; nor can any of thefe matters be produced by 
chemical proceffes. Add to this, that it is probable that the 
infects obferved in the puftules of the itch, and in the ftools of 
dyfenteric patients, are the confequences, and not the caufes of 
thefe difeafes. And that the fpecific medicines, which cure 
the itch and lues venerea, as brimftone and mercury, act only 
by increafing the abforption of the matter in the ulcufcles of 
thofe difeafes, and thence difpofing them to heal, which would 
otherwife continue to fpread. 

Why the venereal difeafe, and itch, and tenia, or fcaldhead, 
are repeatedly contagious, while thofe contagions, attended with 
fever, can be received but once, feems to depend on their being 
rather local difeafes than univerfal ones, and are hence not at- 
tended with fever, except the purulent fever in their laft ftages, 
when the patient is deftroyed by them. On this account the 
whole of the fyftem does not become habituated to thefe morbid 
actions fo as to ceafe to be affe£ed with fenfation, by a repe- 
tition of trie contagion. Thus the contagious matter of the ve- 
nereal difeafe, and of the tenia, affeds the lymphatic glands, as 
the mquinal glands, and thofe about the roots of the hair and 
neck where it , s arretted, but does not feem to affeft the blood- 
yeliels, lince no fever enfues. 

Hence 
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Hence it would appear, that thefe kinds of contagion are pro- 
pagated not by means of the circulation, but by fympathy of dii- 
tant parts with each other; fince, if a diftant part, as the palate, 
fhould be excited by fenfitive aflbciation into the fame kind of 
motions as the parts originally affected by the contact of in- 
fectious matter, that diftant part will produce the fame kind of 
infectious matter ; for every fecretion from the blood is formed 
from it by the peculiar motions of the fine extremities of the 
gland which fecretes it ; the various' fecreted fluids, as the bile, 
faliva, gaftric juice, not previously exifting, as fuch, in the 
blood-vefTels. 

And this peculiar fympathy between the genitals and the 
threat, owing to fenfitive aflbciation, appears not only in the 
production of venereal ulcers in the throat, but in variety of other 
jnftances, as in the mumps, in the hydrophobia, fome coughs, 
ftrangulation, the production of the beard, change of voice at 
puberty. Which are further defcribed in Oafs IV. 2. 1.7. 

To evince that the production of fuch large quantities of 
contagious matter as are feen in fome variolous patients, fo as 
to cover the whole fkin almoft with puftules, does not arife 
from any chemical fermentation in the blood, but that it is ow- 
ing to morbid motions of the fine extremities of the capillaries 
or glands, whether thefe be ruptured or not, appears from the 
quantity of this matter always coi refponding with the quantity 
pf the fever; that is, with the violent exertions of thofe glands 
and capillaries which are the terminations of the arterial fyftem. 

The truth of this theory is evinced further by a circumftance 
obferved by Mr. J. Hunter, in his Treatife on Venereal Difeafe ; 
that in a patient who was inoculated for the fmall-pox, and 
who appeared afterwards to have been previoufly infected with 
the meafles, the progrefs of the fmall-pox was delayed till the 
meafles had run their courfe, and that then the fmall-pox' went 
through its ufual periods. 

Two fimilar cafes fell under my care, which I /hall here re- 
late, as it confirms that of Mr. Hunter, and contributes to illus- 
trate this part of the theory of contagious difeafes. 1 have 
tranferibed the particulars from a letter of Mr. Lightwood, of 
Yoxal, the furgeon who daily attended them, and, at my requeft, 
after I had feen them, kept a kind of journal of their cafes. 

Mifs H. and Mifs L. two fifters, the one about four and the 
other about three years old, were inoculated Feb. 7, 1 791. On 
the 10th there was a rcdnefs on both arms difcernible by a glafs. 
On the 1 ith their arms were fo much inflamed as to leave no 
doubt of the infection having taken place. On the 12th lefs 
appearance of inflammation on their arms. In the evening 

Mifs 
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Mifs L. had an eruption which refembled the meafles. On the 
13th the eruption on Mifs L. was very full on the face and 
bread, like the meafles, with confiderable fever. It was now 
known, that the meafles were in a farm-houfe in the neighbour- 
hood. Mifs H.'s arm lefs inflamed than yefterday. On the 
14th Mifs L.'s fever great, and the eruption universal. The 
arm appears to be healed. Mifs H.'s arm fomewhat redder. 
They were now put into feparate rooms. On the 15th Mifs 
L.'s arms as yefterday. Eruption continues. Mifs H.'s arms 
have varied but little. 16th, the eruptions on Mifs L. are dy- 
ing away j her fever gone. Begins to have a little rednefs in 
one arm at the place of inoculation. Mifs H.'s arms get redder, 
but (he has no appearance of complaint. 20th, Mifs L.'s arms 
have advanced flowly till this day, and now a few puftules ap- 
near. Mifs H.'s arm has made little progrefs from the 16th to 
ihis day, and now flie has fome fever. 21ft, Mifs L. as yef- 
terday. Mifs H. has much inflammation, and an increafe of 
the red circle on one arm to the fize of half a crown, and had 
much fever at night, with fetid breath. 2 2d, Mifs L.'s puftules 
continue advancing. Mifs H.'s inflammation of her arm and 
red circle increafes. A few red fpots appear ip different parts, 
with fome degree of fever this morning. 23d, Mifs L. has a 
larger crop of puftules. Mifs H. has fmall puftules and great 
inflammation of her arms, with but one puftule like to fuppu- 
■rate. After this day they gradually got well, and the puftules 
difappeared. 

In one of thefe cafes the meafles went through their com- 
mon courfc with milder fymptoms that ufual, and in the other, 
the meafly contagion feemed juft fufficient to 'flop the progrefs 
of variolous contagion, but without itfelf throwing the confti- 
tution into any diforder. At the fame time both the meafles 
and fmail-pox feem to have been rendered milder. Does not 
this give an idea, that if they were both inoculated at the fame 
time, that neither of them might affe6l the patient ? 

From thefe cafes I contend, that the contagious matter of 
fliefe difeafes does not affect: the conftitution by a fermenta- 
tion, or chemical change of the blood, becaufe then they muit 
have proceeded together, and have produced a third fomething, 
not exactly fnnilar to either of them ; but that they produce new 
morions of the cutaneous terminations of the blood veffels, 
Which, for a time, proceed daily with increafing activity, like 
fome paroxyfms of fever, till they at length fecrete or form a 
limilar poifon by thefe unnatural actions. 

Now, as in the meafles one kind of unnatural motion 
3 place, and in the fmall-pox another kind, it is eafy to 

conceive, 
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conceive, that thefe different kinds of morbid motions cannot 
exift together ; and, therefore, that that which has firfl begun 
will continue till the fyftem becomes habituated to the ftimu- 
lus which occafions it, and lias ceafed to be thrown into ac- 
tion by it ; and then the other kind of ftimulus will, in its turn, 
produce fever, and new kinds of motions peculiar to itielf. 

10. On further conlidering the action of contagious mat- 
ter, lince the former part of this work was fent to the prcls, 
where I have aherted, in Sect. XII. 3. 6. that it is probable 
that the variolous matter is diffused through the blood ; I pre- 
vailed on my friend Mr. Power, furgcon at Bofworfh, in Lei- 
cefterfhire, to try whether the fmall-pox could be inoculated 
by uling the blood of a variolous patient, inilead of the mat- 
ter from the puflules ; as I thought fuch an experiment might 
throw fome light, at leaft, on this interefting fubject. The fol- 
lowing is an extract from his letter : — 

" March 11, 1793. I inoculated two children, who had 
not had the fmall-pox, with blood which was taken from a pa- 
tient on the fecond day after the eruption commenced, and be- 
fore it was completed. And at the fame time 1 inoculated my- 
felf with blood from the fame pcrfon, in order to compare the 
appearances which might arife in a perfon liable to receive the 
infection, and in one not liable to receive it. On the fame 
day I inoculated four other children, liable to receive the in- 
fection, with blood taken from another perfon on the fourth 
day after the commencement of the eruption. The patients 
from whom the blood was taken had the difeafe mildly, but 
had the moft puftules of any I could felect from twenty in- 
oculated patients; and as much of the blood was infinuated un- 
der the cuticle as I could introduce by elevating the fkin without 
drawing blood j and three or four fuch punctures were made in 
each of their arms, and the blood was ufed in its fluid ftate. 

" As the appearances in all thefe patients, as well as in my- 
felf, were fimilar, I fhnll only mention them in general terms. 
March 13. A flight fubcuticular difcolcration, with rather a 
livid appearance, without forenefs or pain, was vifible in them 
all, as well as in my own hand. 15. The difcolcration fome- 
what lefs, without pain or forenefs. Some patients inoculated 
on the fame day with variolous matter have considerable in- 
flammation. 17. The difcoloration is quit? gone in them all, 
and from my own hand, a dry mark only remaining. And they 
were all inoculated on the 1 8th, with variolous matter, which 
produced the difeafe in them all." 

Mr. Power afterwards obferves, that, as the patients from 
whom the blood was taken had the difeafe mildlv, it may be 

fuppofed, 
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fuppofed, that though the contagious matter might be mixed 
with the blood, it might ftill be in too dilute a ftate to convey 
the infection ; but adds at the fame time, that he has diluted re- 
cent matter with at leaft five times its quantity of water, and 
which has ftill given the infection ; though he has fometimes 
diluted it fo far as to fail. 

The following experiments were inftituted at my requeft by 
my friend Mr. Hadley, furgeon in Derby, to ascertain whether 
the blood of a perfon in the fmall-pox be capable of communi- 
cating the difeafc. " Experiment ift. October 18th, 1793. 
I took fome blood from a vein in the arm of a perfon who had 
the fmall-pox, on the fecond day of the eruption, and introduc- 
ed a fmall quantity of it immediately with the point of a lan- 
cet, between the fcarf and true fkin of the right arm of a boy 
nine years old, in two or three different places ; the other arm 
was inoculated with variolous matter at the fame time. 

tk 19th. The punctured parts of the right arm were furround- 
ed with fome degree of fubcuticular inflammation. 20th. The 
inflammation more confiderable, with a flight degree of itching, 
but no pain upon preffure. 2 iff. Upon examining the arm this 
day with a lens, I found the inflammation lefs extenfive, and the 
rednefs changing to a deep yellow or orange-colour. *22d. In- 
flammation nearly gone. 23d. Nothing remained, except aflight 
difcoloration and a little fcurfy appearance on the punctures. 
At the fame time the inflammation of the arm inoculated with 
variolous matter was increafing faff, and he had the difeafe 
mildly at the ufual time. 

" Experiment 2d. I inoculated another child at the fame 
tune and in the fame manner, with blood taken on the firft day 
of the eruption ; but as the appearance and effects were fimilar 
to thofe in the preceding experiment, I fhall not relate them 
minutely. 

" Experiment 3d. Oftober 20th. Blood was taken from a 
perfon who had the fmall-pox, on the third day of the erup- 
tion, anu on the iixth from the commencement of the erup- 
tive fever. I introduced fome of it in its fluid flate into both 
arms of a boy feven years old. 21ft. There appeared to btf 
iome inflammation under the cuticle, where the punftures were 
made 2 2d. Inflammation more confiderable. 23d On this 
day the inflammation was fomewhat greater, and the cuticle 
rather elevated. 24th. Inflammation much lefs, and only a 
brown or orange colour remained. 25th. Scarcely any dif- 
fer m ^ *?fr ^ in ° Cukted -itl/variolou, 

^■^xrt thc ,nfe ? ion wcm ° n in the ufuai ™y> 

and lie had ine lmall-pox very favourably 

" At 
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" At this time I was requeued to inoculate a young perfon, 
who was thought to have had the frnall-pox, but his parents 
were not quite certain ; in one arm I introduced variolous mat- 
ter, and in the other blood, taken as in experiment 3d. On 
the fccond day after the operation, the punctured parts were 
inflamed, though I think the arm in which I had inferted va- 
riolous matter was rather more fo than the other. On the 
third the inflammation was increafed. and looked much the lame 
as in the preceding experiment. 4th. The inflammation was 
much diminifhed, and on the 5th almoftgone. He was ex- 
pofed at the fame time to the natural infection, but has con- 
tinual perfectly well. 

" I have frequently obferved (and believe moft practiti- 
oners have done the fame), that if variolous matter be inferted 
in the arm of a perfon who has previoufly had the fmall-pox, 
that the inflammation on the fccond or third days is much greater 
than if they had not had the difeafe, but on the fourth or fifth 
it difappears. 

" On the 23d I introduced blood into the arms of three 
more children, taken on the third and fourth days of the erup- 
tion. The appearances were much the fame as mentioned in 
experiments firfr. and third. They were afterwards inoculated 
with variolous matter, and had the difeafe in the regular way. 

" The above experiments were made with blood taken from 
a fmall vein in the hand or foot of three or four different pa- 
tients, whom I had at that time under inoculation. They were 
felected from 160, as having the greateft number of puftules. 
The part was warned with warm water before the blood was 
taken, to prevent the poffibility of any matter being mixed with 
it from the furface." 

Shall we conclude from hence, that the variolous matter 
never enters the blood-veflels ? but that the morbid motions of 
the vefJels of the fkin around the infei tion of it continue to in- 
creafe in a larger and larger circle tor Jix or feven days ; that 
then dieir quantity of morbid action becomes great enough to 
produce a tevcr-nt. and to afreet the fromach by atTociation of 
motions ? and finally, that a fecond affociation of motions is 
produced between the ftomach and the other parts of the fkiri> 
inducing them into morbid actions fimilar to thofe of the circle 
round the infertion of the variolous matter ? Many more expe- 
riments and obfervations are required before this important 
queftion can be fatisfactorily anfwered. 

It may be adduced, that as the matter inferted into the fkin 
of the arm frequently fwells the lymphatic in the axilla, that in 
that circumftance it feems to be there arrefled in its progrefs, 

R r ancl 
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and cannot be imagined to enter the blood by that lymphatic 
gland till the fwelling of it fubfides. Some other phenomena 
of" the difeafe are more eafy reconcileable to this theory of fym- 
pathetic motions than to that of abforption ; as the time taken 
op between the infertion of the matter, and the operation of it 
on the fyftem, as mentioned above. For the circle around the 
infertion is feen to increafe, and to inflame ; and 1 believe, un- 
dergoes a kind of diurnal paroxyfm of torpor and palenefs, with 
a fucceeding increafe of action and colour, like a topical fever- 
fit. Whereas, if the matter is conceived to circulate for fix or 
feven days with the blood, without producing diforder, it ought 
to be rendered milder, or the blood-veffels more familiarized to 
its acrimony. 

It is much eafier to conceive, from this doctrine of affociated 
or fympathetic motions of diftant parts of the fyftem, how it 
happens, that the variolous infection can be received but once, 
as before explained, than by fuppofing, that a change is effect- 
ed in the mafs of blood by any kind of fermentative procefs. 

The curious circumftance of the two contagions of fmall- 
pox and meafles not acting at the fame time, but one of them 
refting or fufpending its action till that of the other ceafes, may 
be much eafier explained from fympathetic or affociated actions 
of the infedted part with other parts of the fyftem, than it can 
from fuppofing the two contagions to enter the circulation. 

The fkin of the face is fubject to more frequent viciffitudes 
of heat and cold, from its expofure to the open air, and is in 
confequence more liableto fenfitive affociation with the ftomach 
than any other part of the furface of the body, becaufe their ac- 
tions have been more frequently thus affociated. Thus, in a 
furfeit from drinking cold water, when a perfon is very hot and 
fatigued, an eruption is liable to appear on the face in confe- 
quence, of this fympathy. In the fame manner the rofy erup- 
tion on the faces of drunkards more probably arifes from the 
fympathy of the face with the ftomach,- rather than between the 
face and the liver, as is generally fuppofed. 

This fympathy between the ftomach and the fkin of the face 
is apparent in the eruption of the fmall-pox : fmce, where the 
difeafe is in conhderable quantity, the eruption on the face fir ft 
fuccceds the ficknefs of the ftomach. In the natural difeafe ihe 
ftomach feems to be frequently primarily affected, either alone 
or along with the tonfils, as the matter feems to be oniy diffufed 
in the air, and by being mixed with the faliva, or mucus of the 
tonfils, to be fwallowed into the ftomach. 

After fome days the irritative circles of motions become dif- 
ordered by this new furaulus, which ads upon the mucous lining 

of 
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of the ftomach; and ficknefs, vertigo, and a diurnal fever fuc- 
ceed. Thefe difordercd irritative motions become daily increaied 
for two or three days, and then, by then increafed action, cer- 
tain fenfitive motions, or inflammation, is produced; and at the 
next cold tit of fever, when the ftomach recovers from its torpor, 
an inflammation of the external fkin is formed in points (which 
afterwards fuppurate), by fenfitive aflbciation, in thefame man- 
ner as a cough is produced in confequence of expofing the feet 
to cold, as described in Sea. XXV. 1. 1. and Clafs IV. 2. 2. 
4. If the inoculated (kin of the arm, as far as it appears inflam- 
ed, was to be cut out, or deftroyed by cauftic, before the fe- 
ver commenced, as fuppofe on the fourth day after inoculation, 
would this prevent the difeafe? as.it is fuppofed to prevent the 
hydrophobia. 

III. 1. Where the new vefTels, and enlarged old ones, which 
conflitute inflammation, are not fo haftily diftended as to burft, 
and form a new kind of gland for the fecretion of matter, as 
above mentioned ; if fuch circumftances happen as diminiih the 
painful fenfation, the tendency to growth ceafes, and by and by 
-an abforption commences, not only of the fuperabundant quan- 
tity of fluids depofited in the inflamed part, but of thefolids like- 
wife, and this even of the hardeft kind. 

Thus, during the growth of the fecond fet of teeth in chil- 
dren, the roots of the firffc fet are totally abforbed, till at length 
nothing of them remains but the crown ; though a few weeks 
before, if they are drawn immaturely, their roots are found com- 
plete. Similar to this Mr. Hunter has obferved, that where a 
dead piece of bone is to exfoliate, or to feparate from a living 
one, that the dead part does not putrify, but remains perfectly 
found ; while the furfice of the living part of the bone, which is 
in contadt with the dead part, becomes abforbed, and thus effects 
its feparation. Med. Comment. Edinb. v. i. 425. In the fame 
manner the calcareous matter of gouty concretions, the coagu- 
lable lymph depofited on inflamed membranes in rheumatifm 
and extravafated blood, become abforbed ; which are ail as folid 
and as indifioluble materials as the new vefTels produced in in- 
flammation. 

This abforption of the new vefTels and depofited fluids of in- 
flamed parts is called refolution : it is produced by firft ufmg 
fuch internal means as decreafe the pain of the part, and, in 
confequence, its new motions, as repeated bleeding, cathartics, 
diluent potations, and warm bath. 

After the veffels are thus emptied, and the abforption of the 
new vefTels and depofited fluids is evidently begun, it is much 
promoted by ftimulating the part externally by folutions of lead 

or 
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or other metals, ami inrernally by the bark and (mail do!, 
opium. Hence, when an cphthalrny begins to become paler, 
any acrid eye-water, as a folution of iix grains of while vitriol 
in an ounce of water, haftens the abforption, and clears the eye 
in a very fhort time. But the fame application ufed a few days 
(boner would have increafed the inflammation. Hence, after 
evacuation, opium in fmall doles may contribute to promote the 
abforption of fluids deposited on the brain, as obferved by Mr. 
Bromfield, in his Trcatife of Surgery. 

2. Where an abfeefs is formed by the rupture of thefe new 
veflels, the violence of inflammation ceaies, and a new gland 
ieparates a material called pus: at the fame time a lefs degree 
of inflammation produces new veflels, called vulgarly proud 
flefTi ; which, if no bandage confines its growth, nor any other 
jcircumftance promotes abforption in the wound, would rife to 
a great height above the ufual iize of the part. 

Hence the art of healing ulcers' conllfts in producing a ten- 
dency to abforption in the wound, greater than the depofition. 
Thus, when an ill-conditioned ulcer Ieparates a copious and 
thin dii'charge, by the ufe of any ftimulus, as of falts of lead, or 
mercury, or copper externally applied, the difcharge becomes 
diminifhed in quantity, and becomes thicker as the thinner parts 
are fnit. abferbed. 

But nothing fo much contributes to increafe the abforption 
in a wound, as covering the whole limb above the fore with a 
bandage, which mould be fnread with feme platter, as with 
emplaftrum de minio, to prevent it from flipping. By this arti- 
ficial tightnefs of thefkin, the arterial pulfations a£l with double 
their ufual power in promoting the afcending current of the 
fluid in the valvular lymphatics. 

Internally the abforption from ulcers mould be promoted firft 
by evacuation, then by opium, bark, mercury, fteel. 

3. Where the inflammation proceeds with greater violence 
or rapidity, that is, when, by the painful fenfation, a more in- 
ordinate activity of the organ is produced, arid, by this great 
activity, an additional quantity of painful fenfation follows in 
an increafing ratio, till the whole of the fenforial power, or 
fpirit of animation, in the part becomes exhaufh irica- 
tion enfues, as in a carbuncle, in inflammations of the bowels, 
in the extremities of old people, or in the limbs of thofe who 
are brought near a fire after having been much benumbed with 
cold. And from hence it appears, why weak people are more 
fubjecl to mortification than ftrotig ones, and why, in weak 
perfons, lefs pain will produce mortification, namely, becaufc 
the fenlorial power is iooner exhauMcd bv an excels of activity. 

Ire- 
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I remember feeing a gentleman who had the preceding day tra- 
velled two ftages in a chaife, with what he termed a bearable 
pain in his bowels, which, when I faw him, had ceafed rather 
Suddenly, and without a paffage through him: his pulfe was 
then weak, though not very quick; but as nothing which he 
fwallovvcd would continue in his ftomach many minutes, I 
concluded that the bowel was mortified: he died on the next 
day. It is ufual for patients linking under the fmall-pox, witli 
mortified puftules, and with purple fpots intermixed, to complain 
'pf no pain, but to fay they are pretty well to the laft moment. 

Recapitulation. 

IV. When the motions of any part of the fyftem, in confe- 
quencc of previous torpor, are performed with more energy 
than in the irritative fevers, a difagreeable fenfation is produced, 
and new actions of fome part of the fyftem commence in con- 
fequence of this fenfation, conjointly with the irritation; which 
motions conftitute inflammation. If the fever be attended with 
'a ftrong pulfe, as in pleurify or rheumatiim, it is termed fynocha 
fcnfitiva, or fenfitive fever with ftrong pulfe; which is ufually 
termed inflammatory fever. If it be attended with weak pulfe, 
it is termed typhus fenfitivus, or fenfitive fever with weak 
pulfe ; or typhus gravior, or putrid malignant fever. 

The fynocha fenfitiva, or fenfitive fever with ftrong pulfe, 
is generally attended with fome topical inflammation, as in pe- 
ripneumony, hepatitis, and is accompanied with much coa<m- 
lable lymph, or iize ; which rifes to the furface of the blood, 
when taken into a bafon, as it cools ; and which is believed to 
be the increafed mucous fecretion from the coats of the arteries, 
infpiffated by a greater abforption of its aqueous and faline 
part, and pel haps changed by its delay in the circulation. 

The typhus fenfitivus, or fenfitive fever with weak pulfe, is 
frequently attended with delirium, which is caufed by the defi- 
ciency of the quantity of fenforia! power, and with variety of 
cutaneous eruptions. 

Inflammation is caufed by the pains occafioned by excefs of 

action, and not by thofe pains which are occafioned by defect 

of action. Thefe morbid actions, which are thus produced 

by two fenforial powers, viz. by irritation and fenfation, fe- 

crete new living fibres, which elongate the old veffels, or form 

ones, and, at the fame time, much heat is evolved from thefe 

combinations. By the rupture of thefe veflels, or by a new 

ruction of their apertures, purulent matters arc fecreted of 

inds ; which are infectious the firft time they are ap- 

;o the fkin beneath the cuticle, orfwallowcd with the fa- 

liva 
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hva into the ftomach. This contagion a&s not by its being 
abforbed into die circulation, but bv the fympathies, or aflbci- 
ated actions, between the part firft Simulated by the contagious 
matter and the other parts of the fyftem. Thus, in the natural 
fmall-pox the contagion is fwallowed with the faliva, and by 
its ftimulus inflames the ftomach : this variolous inflammation 
of the ftomach increafes every day, like the circle round the 
pun&ure of an inoculated arm, till it becomes great enough to 
diforder the circles of irritative and fenfitive motions, and thus 
produces fever-fits, with ficknefs and vomiting. Laftly, after 
the cold paroxvfm, or fit of torpor, of the ftomach has in- 
creafed for two or three fucceftive days, an inflammation of the 
ikin commences in points ; which generally Arft appear upon 
the face, as the afTociated actions between the ikin ot the face 
and that of the ftomach have been more frequently exerted to- 
gether than thofe of any other parts of the external furface. 
. Contagious matters, as thofe of the meafles and fmall-pox, 
do not acl: upon the fyftem at the fame time; but the pr^refs 
of that which was laft received is delayed, till the action of the 
former infection ceafes. All kinds of matter, even that from 
common ulcers, are probably contagious the iirft time they are 
inferted beneath the cuticle, or fwallowed into the ftomach ; that 
is, as they were formed by certain morbid actions of the extre- 
mities of the veflels, they have the power to excite fimilar mor- 
bid actions in the extremities of other veflels, to which they are 
applied; and thefe by fympathy, or aflbciations of motion, ex- 
cite fimilar morbid actions in diftant parts of the fyftem, with- 
out entering the circulation ; and hence the blood of a patient in 
the fmall-pox will not give that difeafe by inoculation to others. 
When the new fibres or veflels become again abforbed into 
the circulation, the inflammation ceafes ; which is promoted 
after fuflicient evacuations, by external ftimulants and banda- 
ges: but where the action of the veflels is verv great, a morti- 
fication of the part is liable to enfue, owing to the exhauftion 
of fenlorial power; which, however, occurs in weak people 
without much pain, and without very violent previous inflam- 
mation; and, like partial paralyfis, may be efteemed one mode 
of natural death of old people, a part dying before the whole. 



SECT. 



Sect. XXXIV. i. DISEASES OF VOLITION. 305" 

SECT. XXXIV. 
DISEASES OF, VOLITION. 

I. 1. Volition defined. Motions termed involuntary arc 
caufed by volition. Deflres oppofcd to each other. Deli- 
beration. Afs between two hay-cocks. Saliva /wallowed 
again/ one's deflre. Voluntary motions diflinguiflied fi 
thofe a/fociated with fcn/itive motions. 2. Pains /rom ex- 
ce/s, and /rom de/ecl 0/ motion. No pain is/elt during 
vehement voluntary exertion; as in cold fits 0/ ague, la- 
bour-pains, /ranguary, tenefmus, vomiting, rcflleffnefs in 
/cvers, convul/ion 0/ a wounded mu/cle. 3. Of holding 
the breath and /creaming in pain : why /wine and dogs 
cry out in pain, and not Jheep and hor/es. Of grim, 
and biting in pain: why mad animals bite others. 4. 
Epileptic convulsions explained: why the fits begin with 
quivering 0/ the under jaw, biting the tongue, and jetting 
the teeth : why the convulfive motions are alternately re- 
laxed. The phenomenon 0/ laughter explained. Why 
children cannot tickle them/elves. How fome have died 
from immoderate laughter. 5. Of cataleptic /pa/ms, of 
the locked jaw, of painful cramps, 6. Syncope explained. 
Why no external objecls are perceived in /yncope. J. Qf 
pally and apoplexy /rom violent excriions. Cafe 0/ Mrs. 
Sot. From dancing, [eating, fwimming. Cafe of Mr. 
Nairn. Why palfies are not always immediately preceded 
by violent exertions. Palfy and epilep/y /rom difeafed 
livers. Why the right arm more /requently paralytic than 
the le/t. How paralytic limbs regain their motions. II. 
Difcafes 0/ the fen/ual motions /rom excefs or de/ecl of 
voluntary exertion. 1. Madnc/s. 2. Diflinguiflied from 
delirium. 3. Why mankind more liable to infinity than 
brutes. 4. Su/picion. Want 0/ ' fliame and of cleanline/s. 
5. They bear cold, hunger and fatigue. Charles XII. of 
Sweden. 6. Plea fur eable delirium, and infamty. Child 
riding on a flick. Pains of martyrdom not felt. 7. Drop/y. 
8. Inflammation cured by in/anity. III. T. Pain relieved 
by reverie. Reverie is an exertion 0/ voluntary and /en- 
fitive motions. 2. Cafe of reverie. 3. Lady Juppojed to 
have Hvo /ouls. 4. Methods 0/ relieving pain. 

I. i. BEFORE we commence this Section on Difeafed 
Voluntary Motions, it may be neceffafy to premife, that the: 
word volition is not ufed in this work exactly in its common 

acceptation. 
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acceptation. Volition is faid, in Section V. to bear the fame 
analogy to defire and averfion, which fenfation docs to pleafure' 
and pain. And hence, that when defire or averfion produces 
any action of the mufcular fibres, or of the organs of fenfe, 
they are termed volition ; and the actions produced in confe- 
quence are termed voluntary actions. Whence it appears, that 
motions of our mufcles or ideas may be produced in confequence 
of defire or averfion, without our having the power to prevent 
them ; and yet thefe motions may be termed voluntary, accord- 
ing to our definition of the word; though, in common lan- 
guage, they would be called involuntary. 

The objects of defire and averfion are generally at a diftance,' 
whereas thofe of pleafure and pain are immediately ailing upon 
our organs. Hence, before defire or averfion is exerted, fo 
as to caufe any actions, there is generally time for deliberation ; 
which confifts in difcovering the means to obtain the object of 
defire, or to avoid the object of averfion, or in examining the 
good or bad ccnfequcnces which may refult from theiff. In 
this cafe it is evident that we have a power to delay the pro- 
pofed action, or to perform it; and this power of choofing, 
whether we fhall act or not, is, in common language, expreffed 
by the word volition, or will. Whereas, in this work the 
word volition means fimplv the active ftate of the fenforial fa- 
culty in producing motion in confequence of defire or averfion, 
whether we have the power of reft raining that action or not; 
that is, whether we exert any actions in confequence of oppo- 
fite defiles or averlions, or not. 

For if the objects of defire or averfion are prefent, there is 
no neceffity to inveftigate or compare the means of obtaining, 
them, nor do we always deliberate about their eonfequenccs ; 
that is, no deliberation neceflarily intervenes, and, in confe- 
quence, the power of choofing to act or not is not exerted. It 
is probable, that this two-fold ufe of the word volition in all 
languages, has confounded the metaphvficians, who have dif- 
puted about free will and neceffity. Whereas, from the above 
analyfis, it would appear, that during our fleep we ufe no vo- 
luntary exertions at all ; and in our waking hours, that they are' 
the confequence of defire or averfion. 

To will, is to act in confequence of defire; but to defire, 
means to defire fomething, even if that fomething be only to 
become free from the pain which caufes the defire ; for to defire 
nothing, is not to defire : the word defire, therefore, includes 
both the action and the object or motive; for the object and 
motive of defire are the fame thing. Hence, to defire without 
an objext, that is, without a motive, i -. a loiecifm in language- 

As 
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As if one fhould afk, if you could eat without food, or breathe 
without air. 

From this account of volition it appears, that convulfions of 
the mufcles, as in epileptic fits, may, in the common fenle of 
that word, be termed involuntary ; becaufe no deliberation is in- 
terpofed between the defire or averfion and the confequent ac- 
tion ; but in the fenfe of the word, as above defined, they belong 
to the clafs of voluntary motions, as delivered in Vol. ii. Clals 
III. If this ufe of the word be difcordarit to the ear of the rea- 
der, the term morbid voluntary motions, or motions in confe- 
rence of averfion, may be fubftituted in its ftead. 

If a perfon has a defire to be cured of the ague, and has at the 
fame time an averfion (or contrary defire) to fwallowing an 
ounce of Peruvian bark, he balances defire againft uefne, or 
averfion againft averfion ; and thus he acquires the power of 
choofing, which is the common acceptation of the word wil- 
ling. But in the cold fit of ague, after having discovered that 
the act of fhuddering, or exerting the fub'cutaneous mufcles, re- 
lieves the pain of cold, he immediately exerts this act o t voli- 
tion, and (hudders, as foon as the pain and Confequent averfion 
return, without any deliberation intervening : yet is this act, 
as well as that of fwallowing an ounce of the bark, caufed by 
volition ; and that even though he endeavours in vain to prevent: 
it by a weaker contrary volition. This recalls to our minds 
the ftory of the hungry afs between two hay-ftacks, where the 
two defires are fuppofed fo exactly to counteract each other, 
that he goes to neither of the (lacks, but perifhes by want. 
Now, as two equal and oppofite defires are thus fuppofed to» 
balance each other, and prevent all action, it follows, that if 
one of thefe hay-ftacks was fuddenly removed, that the afs would 
irrefiftibly be hurried to the other, which, in the common ufe of 
the word, might be called an involuntary act; but which, in 
our acceptation of it, would be claffed amongft voluntary ac- 
tions, as above explained. 

Hence, to deliberate is to compare oppoftng defires or aver- 
fions, and that which is the moft interefting at length prevails, 
and produces action. Similar to this, where two pains oppofei 
each other, the ftronger or more interefting one produces ac- 
tion ; as in pleurify the pain from fuffbcation would produce 
expanfion of the lungs, but the pain occafioned by extending 
the inflamed membrane, which lines the cheft, oppofes this ex- 
panfion, and one or the other alternately prevails. 

When any one moves his hand quickly near another perfon r s 
eyes, the eye-lids inftantly clofe : this act, in common language, 
is termed involuntary, as we have not time to deliberate or to 

S s exert 
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exert any contrary defire or averfion; but in this work it would 
be termed a voluntary a6t, becaufe it is caufed by the faculty 
of volition, and after a few trials the ne&itation can be pre- 
vented by a contrary or oppofing volition. 

The power of oppofing volitions is beft exemplified in the 
ftory of Mutius Scaevola, who is faid to have thruft his hand 
into the fire before Porcenna, and to have fufFered it to be con- 
fumed for having failed him in his attempt on the life of that ge- 
neral. Here the averfion for the lofs of fame, or the unfatisfi- 
ed defire to ferve his country, the two prevalent enthufiafms at 
that time, were more powerful than the defire of withdrawing 
his hand, which muft be occafioned by the pain of combuftion ; 
of thefe oppofing volitions 

Vincet amor patriae, laudumque immensa cupido. 

If any one is told not to fwallow his faliva for a minute, he 
foon fwallows it contrary to his will, in the common fenfe of 
that word ; but this alfo is a voluntary action, as it is perform- 
ed by the faculty of volition, and is thus to be underffood. 
When the power of volition is exerted on any of our fenfes, 
they become more acute, as in our attempts to hear fmall noifes 
in the night ; as explained in Section XIX. 6. Hence, by 
our attention to the fauces, from our defire not to fwallow our 
faliva, the fauces becomes more fenfible ; and the ftimulus of 
the faliva is followed by greater fenfation, and confequent de- 
fire of fwallowirig it. So that the defire or volition, in confe- 
quence of the increafed fenfation of the faliva, is more power- 
ful than the previous defire not to fwallow it.. See vol. ii. 
Deglutitio invita. In the fame manner, if a modeft man wifhes 
not to want to make water', when he is confined with ladies in 
a coach or an aflembly-room, that very a£r. of volition in- 
duces the ciicumftance which he wifhes to avoid, as above 
explained ; infomuch, that I once faw a partial infanity, which 
might be called a voluntary diabetes, which was occafioned by 
the fear (and confequent averfion) of not being able to make 
water at all. 

It is further necefTary to obferve here, to prevent any con- 
fufion of voluntary with fenfitive, or aflbciate motions, that 
in all the inftances of violent efforts to relieve pain, thofe ef- 
forts are at firft voluntary exertions : but after they have been 
frequently repeated for the purpofe of relieving certain pains, 
they become affociated with thofe pains, and ceafe, at thofe 
times, to be fubfervient to the will ; as in coughing, fneezing, 
and ftrangury. Of thefe motions thofe which contribute to- 
remove or diflodge the offending caufe, as the adions of the 
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abdominal mufcles in parturition, or in vomiting, though they 
"were originally excited by volition, are in this work termed fen- 
fitive motions ; but thole actions of the mufcles or organs of 
fenfe, which do not contribute to remove the offending caufe, 
as in general convulftons or in madnefs, are in this work term- 
ed voluntary motions, or motions in confequence of averfion, 
though, in common language, they are called involuntary ones. 
Thole fenfttive unreftrainable actions which contribute to re- 
move the caufe of pain, are uniformly and invariably exerted, 
as in coughing or freezing; but thofe motions which are ex- 
erted in confequence of averfion without contributing to re- 
jriove the painful caufe, but only to prevent the fenfation of it, 
as in epileptic or cataleptic fits, are not uniformly and invari- 
ably exerted, hut change from onefet of mufcles to another, as 
will be further explained ; and may, by this criterion alfo, be 
<liftinguiflied from the former. 

At the fame time thofe motions which are excited by per- 
petual ftimulus, or by aflociation with each other, or imme- 
diately by pleafureable or painful fenfation, may properly be 
termed involuntary motions, as thofe of the heart and arteries; 
as the faculty of volition feldom affects thofe, except when it 
exffts in unnatural quantity, as in maniacal people. 

2. It was obferved in Section XIV. on the ProdudtioH of 
Ideas, that thofe parts of the fyftem which are ufually termed 
the organs of fenfe, are liable to be excited into pain by the ex- 
cefs of the ftimulus of thofe objects which are, by nature, 
adapted to affect them ; as of too great light, found, or pref- 
fure. But that thefe organs receive no pain from the defect or 
abfence of thefe ftimuli, as in darknefs or filence. But that 
our other organs of perception, which have generally been 
■called appetites, as of hunger, thirft, want of heat, want of 
frefh air, are liable to be affected with pain by the defect, as . 
well as by the excefs of their appropriated ftimuli. 

This excefs or defect of ftimulus is, however, to beconfider- 
ed only as the remote caufe of the pain, the immediate caufe 
being the excefs or defect of the natural action of the affected 
part, according to Sect. IV. 5. Hence all the pains of the body 
may be divided into thofe from excefs of motion, and thofe from 
defect of motion ; which diftinttion is of great importance in 
the knowledge and cure of many difeafes. For as the pains 
from excefs of motion either gradually fubfide, or are in gene- 
ral fucceeded by inflammation; fo thofe from defect of motion 
either gradually fubfide, or are in general fucceeded by convul- 
sion or madnefs. Thefe pains are ealily diftinguifliable from 
«ach other by this circumftance, that the former are attended 

with. 
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with heat of the pained part, or of the whole hody ; whereas 
the latter exifts without increafe of heat in the pained part, and 
is generally attended with coldnefs of the extremities of the bo- 
dy ; which is the true criterion of what have been called ner- 
vous pains. " 

Thus, when any acrid material, as fnuffor lime, falls into 
the eye, pain, and inflammation, and heat, are produced from the 
excels of ftimulus ; but violent hunger, hemicrania, or the cla- 
vus hyftericus, are attended with coldnefs of the extremities, 
and defect of circulation. When we are expofed to great 
coid, the pain we experience from the deficiency of heat is at- 
tended with a quiefcence of the motions of the vafcular fyftem ; 
fo that no inflammation is produced, but a great defire of heap, 
and a tremulous motion of the fubcutaneous mufcles, which is 
properly a convulfion in confequence of this pain from defedt 
of the ftimulus of heat. 

It was before mentioned, that as fenfation confifts in certain 
movements of the fenforium, beginning at fome of the extremi- 
ties of it, and propagated to the central parts of it ; fo volition 
confifts of certain other movements of the fenforium, com- 
mencing in the central parts of it, and propagated to fome of its 
extremities. This idea of thefe two great powers of motion in 
the animal machine is confirmed from obferving, that they ne- 
ver exift in a great degree or univerfally at the fame time ; for 
while we ftrongly exert our voluntary motions, we ceafe to feel 
the pains or uneafineffes which occafionedus to exert them. 

Hence, during the time of fighting with fifts orfwords no pain 
is felt by the conbatants, tilf they ceafe to exert themfelves! 
Thus, in the beginning of ague-fits, the painful fenfation of cold 
is diminifhed, while the patient exerts himfelf in the fhivering 
and gnafhing of his teeth. He then ceafes to exert himfelf, and 
the pain of cold returns ; and he is thus perpetually induced to. 
reiterate thefe exertions, from which he experiences a tempo- 
rary relief. The fame occurs in labour-pains ; the exertion of 
the parturient woman relieves the violence of the pains for a 
time, which recur again foon after fhe has ceafed to ufe thofe 
exertions. The fame is true in many other painful difeafes, as 
in the ftrangury, tenefmus, and the efforts of vomiting ; all thefe 
difagreeable fenfations are diminifhed or removed for a time by 
the various exertions they occafion, and recur alternately widi 
thofe exertions. 

^ The reftleffnefs in fome fevers is an almdft perpetual exer- 
tion of this kind, excited to relieve fome difagreeable fenfa- 
tions; the reciprocal oppofite exertions of a wounded worm, 
the alternate emprofthotonos and opifthotonos of fome fpafmodfc 

difeafes ! 
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difeafes, and the intervals of all convulfions, from whatever 
caufe, feem to be owing to this circumftance of the laws of ani- 
mation ; that great or univerial exertion cannot exift at die fame 
time with great or univerfal fenfation, though they can exift 
reciprocally ; which is probably refolvable into the more general 
law, that the whole fenforial power being expanded in one mode 
of exertion, there is none to (pare for any other. Whence fyn- 
cope, or temporary apoplexy, fucceeds to epileptic convulfions. 

3. Hence, when any violent pain afflicts us, of which we 
can neither avoid nor remove the caufe, we foon learn to en- 
deavour to alleviate it, by exerting fome violent voluntary effort, 
as mentioned above ; and are naturally induced to ufe thofc 
mufcles for this purpofe, which have been, in the early periods 
of our lives, moft frequently or moft powerfully exerted. 

Now, the fir ft mufcles which infants ufe moft frequently, 
are thofe of refpiration ; and, on this account, we gain a habit 
of holding our breath, at the fame time that we ufe great efforts 
to exclude it, for the purpofe of alleviating unavoidable pain ; 
or we prefs out our breath through a fmall aperture of the la- 
rynx, and fcream violently, when the pain is greater than is 
relievable by the former mode of exertion. Thus children 
fcream to relieve any pain either of body or mind, as from an- 
ger, or fear of being beaten. 

Hence it is curious to obferve, that thofe animals who have 
more frequently exerted their mufcles of refpiration violently, 
as in talking, barking, or grunting, as children, dogs, hogs, 
fcream much more, when they are in pain, than thofe other 
animals who ufe little or no language in their common modes 
of life, as horfes, fheep, and cows. 

The next moft frequent or moft powerful efforts which in- 
fants are firft tempted to produce, are thofe with the mufcles in 
biting hard fubftances : indeed, the exertion of thefe mufcles is 
very powerful in common maftication, as appears from the pain 
we receive, if a bit of bone is unexpectedly found amongft our 
fofter food ; and further appears from their acting to fo great 
mechanical difadvantage, particularly when we bite with the 
incifores, or canine teeth ; which are firft formed, and thence 
are firft ufed to violent exertion. 

Hence, when a perfon is in great pain, the caufe of which 
he cannot remove, he fets his teeth firmly together, or bites 
fome fubftance between them with great vehemence, as another 
mode of violent exertion to produce a temporary relief. Thus 
we have a proverb, where no help can be had in pain, " to 
grin and abide ;" and the tortures of hell are faid to be attended 
with " guafhing of teeth." 

Hence, 
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Hence, in violent spasmodic pains, I have feen people bite 
not onlv their tongues, but their arms or fingers, or thofe of the 
attendants, or any objecl: which was near them ; and arfo strike, 
pinch, or tear others or themfelves, particularly the part of their 
own body which is painful at the time. Soldiers who die of 
painful wounds in battle, are faid by Homer to bite the ground. 
Thus, aifo, in the bellon, or colica faturnina, the patients are 
faid to bile their own flefh, and dogs in this difeafe to bite up 
the ground they lie upon. It is probable that the great endea- 
vours to bite in mad dogs, and the violence of other mad ani- 
mals, is owing to the fame caufe. 

4. If the efforts of our voluntary motions are exerted with 
flill greater energy for the relief of fome difagreeable fenfation, 
convullions are produced; as the various kinds of epilepfy, and 
in fome hyfteric paroxyfms. In all thefe difeafes a pain or dif- 
agreeable fenfation is produced, frequently by worms, or acidity 
in the bowels, or by a difeafed nerve in the fide or head, or by 
the pain of a difeafed liver. 

In fome constitutions a more intolerable degree of pain is 
produced, in fome part, at a diftance from the caufe, by fenfitive 
afTociation, as before explained: thefe pains, in fuch constitu- 
tions, arife to fo great a degree, that I verily believe no artificial 
tortures could equal fome which I have witnefTed; and am 
confident life would not have long been preferved, unlefs they 
had been foon diminished or removed by the univerfal convul- 
sion of the voluntary motions, or by temporary madnei's. 

In fome of the unfortunate patients I have obferved, the pain 
has rifen to an inexpressible degree, as above defcribed, before 
the convulsions have fupesvened, and which were preceded by 
fcreaming and grinning: in others, as in the common epilepfy, 
the convulsion has immediately fucceeded the commencement 
of the difagreeable fenfations; and as a stupor frequently fuc- 
ceeds the convulfions, they only feemed to remember that a pain 
at the stomach preceded the fit, or fome other uneafy feel ; or 
more frequently retained no memory at all of the immediate 
caufe of the paroxysm. But even in this kind of epilepfy, where 
the patient does not recollect any preceding pain, the paroxyfms 
generally are preceded by a quivering motion of the under jaw, 
with a biting of the tongue : the teeth afterwards become preffed 
together with vehemence, and the eyes are then convulfed, be- 
fore the commencement ot the univerfal convulsion, which are 
all efforts to relieve pain. 

The reafon why thefe convulfive motions are alternately ex- 
erted and remitted was mentioned above, and in Sect. XII. 1.3. 
when the exertions are such as give a temporary relief to pain, 

which 
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which excites them, they ceafe for a time, till the pain is again 
perceived; and then new exertions are produced for its relief. 
We fee daily examples of this in the loud reiterated laughter of 
fome people: the pleafureable fenfation which excites this 
laughter arifes, for a time, fo high as to change its name and 
become painful : the convulfive motions of the refpiratory muf- 
cles relieve the pain for a time : we are, however, unwilling to 
lofe the pleafure, and prefently put a flop to this exertion, and 
immediately the pleafure recurs, and again as inftantly rifes into 
pain. All of us have felt the pain of immoderate laughter ; 
children have been tickled into convulfions of the whole body, 
and others have died in the adt of laughing, probably from a 
paralyfis fucceeding the long-continued actions of the mufcles 
of refpiration. 

Hence we learn the reafon why children, who are fo eafily 
excited to laugh by the tickling of other people's fingers, can- 
not tickle themfelves into laughter. The exertion of their 
hands in the endeavour to tickle themfelves prevents the necef- 
fity of any exertion of the refpiratory mufcles to relieve the 
excefs of pleafureable affection. See Se6l. XVII. 3. 5. 

Chryfippus is recorded to have died laughing, when an afs 
was invited to fup with him. The fame is related of one of the 
popes, who, when he was ill, faw a tame monkey a: his bedfide 
put on the holy thiara. Hall. Phyf. T. iii. p. 306. 

There are inflances of epilepfy being produced by laughing, 
recorded by Van Swieton, T. iii. 402 and 308. And it is well 
known, that many people have died inftantaneoufly from the 
painful excefs of joy, which probably might have been pre- 
vented by the exertions of laughter. 

Every combination of ideas which we attend to, occafions 
pain or pleafure: thofe which occafion pleafure, furnifh either 
fecial or felfiih pleafure — either malicious or friendly, or la- 
fcivious, or fublime pleafure ; that is, they give us pleafure, 
mixed with other emotions, or they give us unmixed pleafure, 
without occafioning any other emotions or exertions at the 
fame time. This unmixed pleafure, if it be great, becomes 
painful, like all other animal motions, from famuli of every 
kind; and if no other exertions are occaiioned at the fame 
time, we ufe the exertion of laughter to relieve this pain. 
Hence laughter is occaiioned by fuch wit as excites fnnple 
pleafure without any other emotion, fuch as pity, love, reve- 
rence : for fublime ideas are mixed with admiration, beautiful 
ones with love, new ones with furprife ; and thefe exertions of 
our ideas prevent the action of laughter from being neceflary 
to relieve the painful pleafure above Jefci ibed. Whence laugh- 
able 



314 DISEASES OF VOLITION. Sect. XXXIV. A 

able wit confifts of frivolous ideas, without connections of any 
confequence, fuch as puns on words, or on phrafes, incon- 
gruous junctions of ideas ; on which account laughter is fo 
frequent in children. 

Unmixed pleafure lefs than that which caufes laughter, caufes 
fleep, as in finging children to fleep, or in flight intoxication 
from wine or food. See Sect. XVIII. 12. 

If the pains, or difagreeable fenfations above defcribed, do 
not obtain a temporary relief from thefe convulfive exertions 
of the mufcles, thofe convulfive exertions continue without 
remiffion, and one kind of catalepfy is produced. Thus, when 
a nerve or tendon produces great pain by its being inflamed or 
wounded, the patient fets his teeth firmly together, and grins 
violently, to diminifh the pain ; and if the pain is not relieved 
by this exertion, no relaxation of the maxillary mufcles takes 
place, as in the convulfions above defcribed, but the jaws re- 
main firmly fixed together. This locked jaw is the moft fre- 
quent inftance of cataleptic fpafm, becaufe we are more in- 
clined to exert the mufcles fubfervient to maftication from their 
early obedience to violent efforts of volition. 

But in the cafe related in Sect. XIX. on Reverie, the cata- 
leptic lady had pain in her upper teeth ; and preffing one of her 
hands vehemently againft her cheek-bone to dimini/h this pain, 
it remained in that attitude for about half an hour twice a day, 
till the painful paroxyfm was over. 

I have this very day feen a young lady in this difeafe (with 
which fhe has frequently been afflicted) ; fhe began to-day with 
violent pain fhooting from one fide of the forehead to the occiput, 
and after various ffruggles lay on the bed with her fingers and 
wrifte bent and ftifF for about two hours ; in other refpects fhe 
feemed in a fyncope with a natural pulfe. She then had inter- 
vals of pain and of fpafm, and took three grains of opium every 
hour till fhe had taken nine grains, before the pains and fpafm 
ceafed. 

There is, however, another fpecies of fixed fpafm, which 
differs from the former, as the pain exifts in the contracted 
mufcle, and would feem rather to be the confequence than the 
caufe of the contraction, as in the cramp in the calf of the 
leg, and in many other parts of the body. 

In thefe fpafms it fhould feem, that the mufcle itfelf is firfc 
thrown into contraction by fome difagreeable fenfation, as of 
cold ; and that then the violent pain is produced by the great 
contraction of the mufcular fibres extending its own tendons, 
which are faid to be fenfible to exteniion only : and is further 
explained in Sect. XVIII. 15. 

6. Many 
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6. Many inftances have been given in this work, where, after 
is, excited by irritation, the organ has become 
quiefcencto leSs, and even to the great irritation, which induced 
it into violent motion; as after looking long at the fun or any 
lit colour, they ceafe to be feen; and atter removing from 
bright day-light into ,1 gloomy room, the eye cannot at hrSt per- 
ceive the objects which Stimulate it lefs. Similar to this is the 
Syncope, which fucceeds after the violent exertions of our volun- 
tary motions, as after epileptic fits ; for the power of volition 
acts in this cafe as the hamulus in the other. This fvrxope is 
a temporary parfo, or apoplexy, which ceafes after a time, the 
mufcles recovering their power ot being excited into action by 
efforts of volition j as the eye, in the circumfcance above 
mentioned, recovers in a little time its power of feeing objects in 
a gloomy room, which were inviiible immediately after com- 
ing out of a Stronger light. This is owing to an accumula- 
tion ot fenforial power during the inaction ot thofe fibres which 
were before accuStomed to perpetual exertions, as explained in 
Sect. XII. 7. 1. A Slighter degree of this difeafe is experienced 
by every one after great fatigue, when the mufcles gain fuch 
inability to further action, that we are obliged to reft them for 
u while, or to fummon a greater power of volition to continue 
their motions. 

In all the fyncopes which I have feen induced after convul- 
sive fits, the pulfe has continued natural, though the organs of 
fenfe, as well as the locomotive mufcles, have ceafed to perform 
their functions ; for it is neceilary for the perception of objects, 
that the external organs of fenfe Should be properly excited by 
the voluntary power, as the eye-lids muft be open, and perhaps 
the mufcles of the eye put into a6tion to diftend, and thence 
give greater pellucidity to the cornea, which in fyncope, as in 
death, appears flat and lefs tranfpai ent. The tympanum of the 
ear alto feems to require a voluntary exertion of its mufcles, to 
gain its due tenSion ; and it is probable the other external organs 
ot lcnle require a Similar voluntary exertion to adapt them to 
the diftinct perception of objects. Hence, in fyncope, as in Deep, 
as the power of volition is fufpended, no external objects are 
perceived. Sec Sect. XVIII. 5. During the time which the 
patient lies in a fainting fit, the fpirit of animation becomes ac- 
cumulated ; and hence the mufcles in a while become irritable 
bv their ufual Stimulation, and the faintine fit ceafes. See Sect. 
XII. 7. 1. 

7. if the exertion of the voluntary motions has been Still 

more energetic, die quieSccnce which fucceeds, is fo complete, 

that they cannot again be excited into adlion by the efforts of 

T t the 
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the will. In this manner the palfy and apoplexy (which is an: 
univerfal palfy) are frequently produced after convulfions, or 
other violent exertions : of this I fhall add a few inftances. 

Piaternus mentions fome who have died apoplectic from 
violent exertions in dancing ; and Dr. Mead, in his Effay on 
Poifons, records a patient in the hydrophobia, who at one ef- 
fort broke the cords which bound him, and at the fame inftant 
expired. And it is probable, that thofe who have expired from 
immoderate laughter, have died from this paralyfis confequent 
to violent exertion. Mrs. Scott, of Stafford, was walking in 

her garden in perfect health, with her neighbour Mrs. ; the 

latter accidentally fell into a muddy rivulet, and tried in vain to 
difengage herfelf by the affiftance of Mrs. Scott's hand. Mrs.. 
Scott exerted her utmoft power for many minutes, firft to aflift 
her friend, and next to prevent herfelf from being pulled into 
the morafs, as her diftreffed companion would not difengage 
her hand. After other affiftance was procured by their united 
fcreams, Mrs. Scott walked to a chair about twenty yards from 
the brook, and was feiz.ed with an apoplectic ftroke ; which 
continued many days, and terminated in a total lofs of her right 
arm, and her fpecch ; neither of which fhe ever after perfectly' 
recovered. 

It is faid, that many people in Holland have died after fkat- 
mg too long or too violently on their frozen canals ; it is pro- 
bable the death of thefe, and of others, who have died fudden<- 
ly in fwimming, has been owing to this great quiefcence or pa- 
ralyfis ; which has fucceeded very violent exertions, added to 
the concomitant cold, which has had greater effect after the fuf- 
•ferers had been heated and exhaufted by previous exercife. 

I remember a young man of the name of Nairne, at Cam- 
bridge, who, walking on the edge of a barge, fell into the river. 
His coufin and fellow-ftudent of the fame name, knowing the 
Other'could not fwim, plunged into the water after him, caught 
him by his clothes, and, approaching the bank, by a vehement 
exertion propelled him fafe to the land ; but that inftant, feized, 
as was fuppofed, by the cramp, or paralyfis, funk to rife no 
more. The reafon why the cramp of the mufcles, which com- 
pofe the calf of the leg, is fo liable to affect fwimmers, is, be- 
caufe thefe mufcies have very weak antagonifts, and are in 
walking generally elongated again after their contraction by 
the weight of the body on the ball of the toe, which is very 
much greater than the refiftance of the water in fwimmine. 
See Seaion XVIII. 15. 

It does not follow, that every apoplectic or paralytic attack 
is immediately preceded by vehement exertion • the quiefcence, 

which* 
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which fucceeds exertion, and which is not fo great as to he 
termed paralyiis, frequently recurs afterwards at certain periods ; 
and bv other caufes of quiefcence, occurring with thofe peri- 
ods, as was explained in treating of the paroxyfms of intermit- 
ting fevers ; the quiefcence at length becomes fo great as to be 
nncapable of again being removed by the efforts of volition, and 
complete paralyiis is formed. See Section XXXII. 3. 2. 

Many of the paralytic patients, whom I have feen, have 
evidently had difeafed livers from the too frequent potation of 
fpirituous liquors ; fome of them have had the gutta rofea on 
their faces and breads ; which has, in fome degree, receded 
either fpontaneoufly, or by the ufe of external remedies, and 
the paralytic ftroke has fucceeded ; and as in feveral perfons, 
who have drank much vinous fpirits, I have obferved epileptic 
fits to commence at about forty or fifty years of age, without 
any hereditary taint, from the ftimulus, as I believed, of a dif- 
eafed liver : I was induced to afcribe many paralytic cafes to 
the fame fource, which were not evidently the effec-t. of age, 
or of unacquired debility. And the account given before of 
dropfies, which very frequently are owing to a paralyiis of the 
abforbent fyftem, and are generally attendant on free drinkers 
of fpirituous liquors, confirmed me in this opinion. 

The difagreeable irritation -of a difeafed liver produces exer- 
tions and confequent. quiefcence ; thefe, by the accidental con- 
currence of other , caufes of quiefcence, as cold, folar or lunar 
periods, inanition, the want of their ufual portion of fpirit of 
wine, at length produces paralyiis. 

This is further confirmed by obferying, that the mufclcs we 
moft frequently or moft powerfully exert, are moft liable to 
palfy, as thofe of the voice and of articulation ; and of thofe 
paralytics which I have feen, a much greater proportion have 
Joft the ufe of their right arm, which is fo much more general- 
ly exerted than the left. 

I cannot difmifs this fubject without obferving, that after a 
paralytic ftroke, if the vital powers are not much injured, that 
the patient has all the movements of the affected limb to learn 
over again, jufl as in early infancy: the limb is tirff. moved by 
the irritation of its mufcles, as in ftretching, (of which a cafe 
was related in Se&ion VII. 1. 3.) or by the elecfric concuffion ; 
afterwards it becomes obedient to fenfation, as in violent dan- 
ger or fear ; and laftly, the mufcles become again affociated 
with volition, and gradually acquire their ufual habits of act- 
ing together. 

Another phenomenon in palfies is, that when the limbs of 
on? tide arc difabled thofe of the other are in a perpetual motion. 

This 



3 iS DISEASES OF VOLITION. Sect. XXXIV. 2. 

This can only be explained from conceiving that the power of 
motion, whatever it is, or wherever it refutes, and which is 1 
We of being exhaufted by fatigue, and accumulated in reft, is 
iv k v lets expended, whilft one half of the body is incapable of 

as ufual proportion of it, and is hence derived 
greater eale, or in greater abundance, into the limbs, which 
remain unaffected. 

J.'. 1. Tiie exoefs or defect, of voluntary exertion produces 
fitnilar effects upon the fenfuai motions, or ideas of the mind, 
as thofe already mentioned upon the mufcular fibres. Thus, 
when any violent pain, arifnvg from the defecl of fome pecu- 
liar Stimulus, cxifts either in the mufcular or fenfuai fyi 
ot fibres, and which cannot be removed by acquiring the de- 
iecStive ftimuius; as in fome constitutions couvulfions of the 
mulcles are produced to procure a temporary relief, fo in 
omei constitutions vehement voluntary exertions of the ideas of 
tiie mind are produced tor the fame purpoSe ; for during this ex- 
ertion, like that of the mufcles, the pain either vanishes or i» 
diminiilied: tin's violent exertion conftitutes mad nefs ; and in 
many cafes I havefeen the madneis take place, and the convul- 
sions ceale, and reciprocally the madnefs ceafe, and the convul- 
sions fupervene. See Section Hi. 5. S. 

2. Madnefs is distinguishable from delirium, as in the latter 
the patient knows not the place where he rei'ides, nor the perfons 

is friends or attendants, nor is confeious of any external ob- 
jects, except when fpoken to wiih a louder voice,' or Slim... 
with imufual toice, and even then he foon relapfes into a ftate 
of inattention to every thing about him: whilft in the former 
he is perfectly Senfhle to every thing external, but has the volun- 
tary powers ot his mind intenfeiy exerted on fome pan: 
object of his deiire or averfion ; he harbours in his thougl 
fuipicion of all mankind, left they Should counteract his del 
and while he keeps his intentions, and the motives of his ac" 
profoundly Secret, he is perpetually Undying the means of ac- 
quiring the object of his w iih, or of preventing or revenging 
the injuries he fulpeCts. 

3. A late French philofopher, Mr. Helvetius, has deduced 
almoft all our actions from this principle of their relieving us 
from the ennui or taedium vitas; and true it is, that our defies 

erfons are the motives ot all our voluntary actions ; and 
'. human nauue Seems to excel other animals in the mo; < fac tie ufe 
Unitary power, and on that account is mote liable to 
animals. Bur in mania this violent ex< 

■ ts, and would not be 
veu, though we were to gain or efcape the objects that ex- 
cite 
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cite it. Thus I have feen two inftances of madmen, who con- 
ceived tha I the itch, and feveral have believed they had 
the '. ii. without in reality having a fymptom of 
either of them. They have been perpetually thinking upon 
this fubjecT;, and fome of them were in vain falivated with de- 
fign of convincing them to the contrary. 

4. In the minds of mad people thofe volitions alone exiff, 
which are unmixed with fenfation; immoderate fufpicion is 

rally the firft fymptom, and want of fhame, and want ot 
:cy about cieanlinefs. Sufpicion is a voluntary exertion of 
die mind arifing from the pain of tear, which it is exerted to re- 
: thame is the name of a peculiar difagreeable fenfation, 
fee Fabie of the Bees ; and delicacy about cieanlinefs arifes from 
another difagreeable fenfation : and therefore are not found in 
the minds of maniacs, which are employed fclely in voluntary 
exertions. Hmce the mofr. model! women in this difeafe walk 
naked amongff. men without any kind of concern, ufe obfeene 
difcourfe, and have no delicacy about their natural evacuations. 

5. Nor are maniacal people more attentive to their natural 
appetites, or to the irritations which fui round them, except as 
far as may rcfp-£f. their fufpicions or defigns ; for the violent 
and perpetual exertions of their voluntary powers of mind pre- 
vents their perception of aim oft every other object, either %f 
irritation or of fenlacion. Hence it is that mev bear cold, hun- 
ger, and fatigue, -with much greater perrinacity that in their 
fober hours, and are lefs injured by them in that refpeclt to their 
general health. Thus it is afierted by hiftorians, that Charles 
the Twelfth of Sweden fkpt on the fnow, wrapped only in his 
cloak, at the fiege of Fredei ickftad, and bore extremes of cold, 
and hunger, and fatigue, under which numbers of his foldiers 
pcrifhed; becaule the king was infane with ambition, but die 
foldier had no fuch powerful ftimulus to preferve his fyftem 
from debility and death. 

6. Beftdes the infinities arifing from exertions in confequence 
of pain, there is alfo a pleafurc able infanity, as well as a pic 1- 

d»le delirium ; as the infanity of perfonal vanity, and that 
ot religious fanaticifm. When agreeable ideas excite into mo- 
tion the f( A*er of fenfation, ami this again caufes other 
trains of agreeable ideas, a conftant ftream of pieafureable ideas 
fucc pieafureable delirium. So when the 
r edition excites agreeable ideas, and the plea- 
sure . excites more volition in its turn, a conftant 
flow ot agreeaole voluntary ideas fucceeds ; which, when thus 
• - • me, commutes infanity. 

is are excited by our fenfations 
of 
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of pleafure, it is termed play ; when they are excited hy our vo- 
lition, it is termed work ; and the former of thefe is attended 
wirhlefe fatigue, becaufe the mufcular actions in play produce 
in their turn more pleafureable fenfation ; winch again has the 
property of producing more mufcular action. An agreeable 
inftance of this I faw .this morning. A little boy, who was 
tired with walking, begged of his papa to carry him. " Here," 
favs the reverend doclor, " ride upon my gold-headed cane;''* 
and the pleafed child, putting it between his legs, gallopped away 
with delight, and complained no more of his fatigue. Here the 
aid of another fenforial power, that of pleafureable fenfation, 
fuperadded vigour to the exertions of exhauffed volition ; 
which could othcrwifc only have been excited by additional 
pain, as by the laih of flavery. On this account, where the 
whole fenforial power has been exerted on the contemplation 
of the promiled jovs of heaven, the faints of all perfecuted reli- 
gions have borne die tortures of martyrdom with otherwife un T 
accountable firmnefs. 

7. There are fomc difeafes, which obtain at leaft a temporary 
relief from the exertions of infanity ; many inftances of dropf;cj 
being thus for a time cured are recorded. An elderly woman 
labouring with afcites, I twice faw relieved, for fome weeks, by 
infanity ; thedi oply ceafed for feveral weeks, and recurred again, 
alternating with the infanity. A man afflicted with difficult 
refpiration on lying down, with very irregular pulfe, and cede- 
matous legs, whom I faw this day, has for above a week been 
much relieved in rcfpecl to all thofe fymptoms by the acceffion 
of infanity, which is fhewn by inordinate fufpicion, and great 
anger. 

In cafes of common temporary anger the increafed action of 
the arterial fyflem is feen by the red fkin, and increafed pulfe, 
with the immediate increafe of mufcular activity. A friend of 
mine, when he was painfully fatigued by riding on horfeback, 
was accufromed to call up ideas into his mind, which ufed to 
excite his anger or indignation, and thus for a time at leaft re- 
lieved the pain of fatigue. By this temporary infanity, the effect 
of the voluntary power upon the whole of his fyflem was in- 
creafed; as in cafes of dropfy above mentioned, it would appear 
that the increafed action of the voluntary faculty of the lenfo- 
Vium affected the abforbent fyflem, as well as the fecerning one. 

S. In refpcc"l to relieving inflammatory pains, and removing 
fever, I have feen many inflances, as mentioned in Sect. Xll. 
2.. 4. One lady whom I attended, had twice, at fome years 
interval, a locked jaw, which relieved a pain on her frernum 
ivith peripoeumony. Two other ladies 1 faw, who, towards 

the 
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the end of violent peripneumony, in which they frequently loft 
blood, were at length cured by infanity fupervening. In the for- 
mer the incrcafed voluntary exertion of the mufcles of the jaw,, 
in the latter that of the organs of knie, removed the difeafe; 
that is, the difagreeahle fenlation which had produced the in- 
flamtnation, now excited the voluntary power, and thefe new 
voluntary exertions employed or expended the fuperabundant 
fenforial power, which had previoufly been exerted on the 
arterial fyftem, and caufed inflammation. 

Another cafe, which I think worth relating, was of a young 
man about twenty ; he had laboured under an irritative fever, 
with debility, for three or four weeks, with very quick and 
very feeble pulfe, and other ufual fymptoms of that ipecies of 
typhus ; but at this time complained much, and frequency of 
pain of his legs and feet. When thofe who attended him were 
nearly in defpair of his recovery, I obferved with pleafure art 
infanity of mind fupervene ; which was totally different from 
delirium, as he knew his friends, calling them by their names* 
and the room in which he lay, but became violently fufpicious 
of his attendants, and calumniated with vehement oaths his 
tender mother, who fat weeping by his bed. On this his pulfe 
became flower and firmer, but die quicknefs did not for feme 
time entirely ceafe, and he gradually recovered. In this cafe 
the introduction of an increafed quantity of the power of vo- 
lition gave vigour to thofe movements of the fyftem, which arfr 
generally only actuated by the power of irritation, and of ai- 
ibciation. 

Another cafe I recoiled!; of a young man. about twenty- 
five, who had the fcarlet fever, with very quick pulfe, and an 
univcrfal eruption on his fkin, and was not without reafon 
eftecmed to be in great danger of his life. After a few days an 
tofanitv fupervened, which his friends miftook for delirium, 
and he gradually recovered, and the cuticle peeled off. From 
thefe and a few other cafes I have always efteeined infanity to 
be a favourable fign in fevers, and have cautioufly diftinguiihed 
it from delirium. 

III. Another mode of mental exertion to relieve pain, is by 
producing a train of ideas not onlv by the efforts of volition, 
as in infanity, but by thofe of fenlation likewife, as in delirium 
and fleep. This mental effort is termed reverie, or lomnam- 
bulation, and is described more at large in Sect. XIX. on that 
lubject. But I lhall here relate another cafe of that wonder- 
ful difeafe, which fell yefterday under my eye, and to which I 
have (cen many analogous alienations of mind, though not ex- 
actly limilar in ail circumftances. But as all of them either 

began 
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began or terminated with pain or convulficn, there can be no 
doubt but that they are of epileptic origin, ami conftitute ano- 
ther mode of mental exertion to relieve iome painiul fenfation. 

i. Matter A. about nine years old, had been feized at feven 
every morning for ten days with uncommon fits, and had flight 
returns in the afternoon. They were fuppoled to originate 
from worms, and had been in vain attempted to be removed by 
vermifuge purges. As his fit was expected at feven yefterday 
morning, I faw him before that hour ; he was aflecp, feemed 
free from pain, and his pulfe natural. About (even he began 
to complain of pain about his 'navel, or more to the left iide, 
and in a few minutes had exertions of his arms and legs like 
fwimming. He then for half an hojjr hunted a pack of hounds ; 
as appeared by his hallooing, and calling the dogs by their 
names, and difcourfmg with the attendants of the chafe, defcrife- 
ing exactly a dav of hunting, which (I was informed) he had 
witnelTed a year before, going through ail the moft minute cir- 
cumstances of it ; calling to people, who were then preient, 
and lamenting the abfence of others, who were then alio ab- 
fent. After this fcene he imitated, as he lay in bed, feme of 
the plays of boys, as fwimming and jumping. He then lung 
an Englifh and then an Italian long ; part of which with his 
eyes open, and part with them clofed, but could not be awakened 
or excited by any violence which it was proper to ufe. 

After about an hour he came fuddenly to himfelf with ap- 
parent furprife, and feemed quite ignorant of any part of what 
had palled; and after being apparently well for half an hour, 
he fuddenly fell into a great ftupor, with flower pulfe than na- 
tural, and a flow moaning refpiration, in which he continued 
about another half hour, and then recovered. 

The fequel of this difeafe was favourable; he was directed 
one grain of opium at fix every morning, and then to rife out 
of bed; at halt paft fix he was directed fifteen drops of lauda- 
num in a glafs of wine and water. The tirft day the paroxyffn 
became fhorter, and lefs violent. The dole of "opium was" in- 
creased to one-half more, and in three or four days the fits left 
him. The bark and filings of iron were alfo exhibited twice 
a day ; and I believe the complaint returned no more. 

2. In this paroxyfm it muff be obferved, that he began with 
pain, and ended with ftupor, in both circumftanccs reTcmbling 
a tit of epilepfy. And that therefore the exertions both of mind 
and body, both the voluntary ones, and thole immediately excit- 
ed by plealureable fenfation, wee exertions to relieve pain. 

1 lie hunting fcene appeared to be rather an a£i of memory 
oi imagination, and was therefore rather a voluntary ex- 
ertion, 
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ertion, though attended with the pleafureable eagemefs which 
was the confequence of thofe ideas recalled by recollection, 
and not the caufe of them. 

Thefe ideas thus voluntarily recollected were fucceeded by 
fcnfations of pleafure, though his fenfes were unaffected by 
the ftimuli of viiible or audible objects ; or fo weakly excited 
by them as not to produce fenfation or attention. And the 
pleafure thus excited by volition produced other ideas and other 
motions in confequence of the fenforial power of fenfation. 
Whence the mixed catenations of voluntary and fenfitive ideas 
and mufcular motions in reverie ; which, like every other kind 
of vehement exertion, contribute to relieve pain, by expend- 
ing a large quantity of fenforial power. 

Thofe fits generally commence during fleep, from whence 
I fuppofe they have been thought to have fome connection 
with fleep, and have thence been termed Somnambalifm ; but 
their commencement, during fleep, is owing to our increafed 
excitability by internal fenfations at that time, as explained in 
Seel. XVIII. 14. and 15. and not to any fimilitude between 
reverie and fleep. 

3. I was once concerned for a very elegent and ingenious 
young lady, who had a reverie on alternate days, which con- 
tinued nearly the whole day ; and as in her days of difeafe fhe 
took up the fame kind of ideas which fhe had converfed about 
on the alternate day before, and could recollect nothing of them 
on her well-day, fhe appeared to her friends to pofTefs two 
minds. This cafe alfo was of epileptic kind, and was cured, 
with fome relapfes, by opium adminiftered before the com- 
mencement of the paroxyfm. 

4. Whence it appears, that the method of relieving in- 
flammatory pains, is by removing all ftimulus, as by venefec- 
tion, cool air, mucilaginous diet, aqueous potation, filence, 
darknefs. 

The method of relieving pain from defect of ftimulus is by 
fupplying the peculiar ftimulus required, as of food or warmth. 

And the general method of relieving pain is by exciting into 
action fome great part of the fyftem, for the purpofe of expend- 
ing a part of the fenforial power. This is done either by ex- 
ertion of the voluntary ideas and mufcles, as in infanity and 
convulfions ; or by exerting both voluntary and fenfitive mo- 
tions, as in reverie ; or by exciting the irritative motions by 
wine or opium internally, and by the warm bath or blilters 
externally ; or laftly, by exciting the fenfitive ideas by good 
news, affecting ftories, or agreeable paflions, 

U u SECT. 
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SECT. XXXV. 

DISEASES OF ASSOCIATION. 

I. I. Sympathy or confent of parts. Primary and fecondary 
parts of an officiated train of motions reciprocally affecT 
each other. Parts of irritative trains of motion affeel 
each other in four ways. Sympathies of the /kin and flo- 
mach. Flujhing of the face after a meal. Eruption of the 
fmall-psx on tHtfacc. Chilnefs after a meal. 2. Vertigo 
from intoxication. 3. Abforption from the lungs and peri- 
cardium by emetics. In vomiting the aclions of the ftomach 
are decreafed, not increafed. Digeflion fir engt'hened after 
an emetic. Vomiting from deficiency of fenforial power. 
4. Dyfpnaea from cold bathing. Slow pulfe from digitalis* 
Death from gout in the ftomach. II. I. Primary and fe- 
condary parts of fenfitive affociations affeel each other. 
Pain from gall-flone ; from urinary fione. Hemicrania.. 
Painful epilepfy. 2. Gout and red face from inflamed 
liver. Shingles from inflamed kidney. 3. Coryza from. 
Bold applied to the feet. Pleurify. Hepatitis. 4. Pain 
of ffioulders from inflamed liver. III. Difeafes from the 
affociations of ideas. 

I. 1. MANY fynchrorious and fucceffive motions of onr 
mufcular fibres, and of our organs of fenfe, or ideas, become 
aflbciated fo as to form indiffoluble tribes or trains of action, as 
fhewn in Section X. on Affociate Motions. Some confhtu- 
tions more eafily eftabliih thefe affociations, whether by vo- 
luntary, fenfitive, or irritative repetitions, and fome more eafily 
lofe them again, as (hewn in Section XXXI. on Tempera- 
ments. 

When the beginning of fuch a train of actions becomes bv 
any means difordered, die fuceeeding part is liable to become 
difturbed in confequence, and this isGommonly termed fympa- 
thy or confent of parts, by the writers of medicines. For the 
more clear underftanding of thefe fympathies, we mud confi- 
der a tribe or train of actions as divided into two parts, and call 
one of them the primary or original motions, and the other the 
fecondary or fympathctic ones. 

The primary and fecondary parts of a train of irritative ac- 
tions may reciprocally affea each other in four different man- 
ners. 1. They may both be exerted with greater energy than 
natural. 2. The former may act with greater, and the latter 
TVitn lefs energy. 3. The former may ad with lefs, and the 

latter 
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'latter with greater energy. 4. They may both aft with lefs 
•energy than natural. I (hall now give an example of each 
kind ofthefe modes of action, and endeavour to (hew, that 
though the primary and fecondary.parts of thefe trains or tribes 
of motion are connected by irritative aflbciation, or their pre- 
vious habits of acting together, as defcribed in Sect. XX. on 
Vertigo. Yet, that their acting with fimilar or diflimilar de- 
grees of energy, depends on the greater or lefs quantity of fen- 
.ibrial power, which. the primary part of the train expends in 
its exertions. 

The actions of the ftomach conftitute fo important a part of 
>the aflbciations of both irritative and fenfitive motions, that it 
is faid to fympathize with almoft every pan of the body: the 
ifirft example which I {hall adduce to {hew, that both the pri- 
mary and fecondary parts of a train of irritative aflbciations of 
.motion act with increafed energy, is taken from the confent of 
.the fkin with this organ. When the action of the fibres of the 
ftomach is increafed, as by the ftimulus of a full meal, the ex- 
ertions of the.cutaneous arteries. of the face become increafed 
.by their irritative aflbciations with thofe of the ftomach, and a 
.grow or fluming of the face fucceeds. For the fmall veiTels of 
-the {kin of the face having been more accuftomed to the varie- 
ties of action, from their frequent expofure to various degrees 
of cold and heat, become more eafily .excited into increafed 
^action, than. thofe of the covered parts of our bodies, and 
thus act with more energy from their irritative or fenfitive aflb- 
■ciations with the ftomach. On this account, in fmall-pox, the 
.eruption, in confequence of the previous affection of the fto- 
mach, breaks out a day fooner on the face than on the hands, 
and two days fooner than on the trunk, and recedes in fimilar 
times after maturation. 

But, fecondly, in weaker conftitutions, that is, in thofe who 
poflfefs lefs fenforial power, fo much of it is expended in the 
increafed actions of the fibres of the ftomach, excited by the 
llimulus of a meal, that a fenfe of chilnefs fucceeds inftead of 
the univerfal glow above mentioned ; and thus the fecondary 
part of trie aflbciated trainof motions is diminiflied in energy in 
confequence of the increafed activity of the primary part of" it. 

2. Another inftance of a fimilar kind, where the fecondary 
part of the train acts with lefs energy in confequence of the 
greater exertions of the primary part, is the vertigo attending 
intoxication : in this circumftance fo much fenforial power is 
expended on the ftomach, and on its neareft or more ftrongly 
.aflbciated motions, as thofe of the fubcutaneous veflels, and 
probably of the membranes of fome internal vifcera, that the 

irritative 
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irritative motions of the retina become imperfectly exerted from 
deficiency of ienl'oiial power, as explained in Seel;. XX. and 
XXI. on Vertigo anion Drunkenuefs, and hence the ftagger- 
ing inebriate cannot completely balance himfelf by fuch indif- 
thicr. vihon. 

3. An inftance of the third circumftance, where the pri- 
mary part of a train of irritative motions acts with lefs, and 
the fecondary part with greater energy, may be obferved by 
nuking the following experiment. If a perfon lies with his 
arms and moulders out of bed till they become cold, a tem- 
porary coryza or catarrh is produced, fo that the paflage of 
the noftrUs becomes totally obftructed ; at leaft this happens to. 
many people; and then, on covering the arms and ihoulders, 
till they become warm, the paflage of the noftrils ceafes again 
to be obftructed, and a quantity of mucus is difcharged from 
them. In this cafe the quiefcence of the veflels of the fkin of 
the arms and ihoulders, occasioned by expofure to cold air, 
produces, by irritative affociation, an increafed action of the vef- 
fels of the membrane of the noftriis ; and the accumulation o{ 
fenforial power, during the torpor of the arms and fhoulders, is 
thus expended in producing a temporary coryza or catarrh. 

Another inftance may be adduced from the fympathy or con- 
fent of the motions ot the ftomach with other more diftant 
links of the very extenfive tribes 01 trains of irritative motions 
aflbciated with them, defcribed in Sect. XX. on Vertigo. When 
the actions of the fibres of the ftomach are diminilhed or in- 
verted, the actions of the abforbent veflels, which take up the 
mucus from the lungs, pericardium, and other cells of the body, 
become increafed, and abforb the fluids accumulated in them 
with greater avidity, as appears from the exhibition of foxglove, 
antimony, or other emetics, in cafes of anafarca, attended with 
unequal pulfe and difficult refpiration. 

That the act of naufea and vomiting is a decreafed exertion 
of the fibres of the ftomach may be thus deduced : when an 
emetic' medicine is adminiftered, it produces the pain of ftck- 
nefs, as a difagreeable tafte in the mouth produces the pain of 
naufea; thefe pains, like that of hunger, or of cold, or like 
thofe which are ufually termed nervous, as the head-ach, or 
hemicrania, do not excite the organ into greater action ; but 
in diis cafe I imagine the pains of ficknefs or of naufea coun- 
teract or deftroy the pleafureable fenfation which feems ne- 
ry to digeftion, as (hewn in Sect. XXIII. 1. 1. The 
penftaltic motions of the fibres of the ftomach become enfeebled 
by the want of this ftimulus of pleafureable fenfation, and, in 
confequence, ftop for a time, and then become inverted ; for 

they 
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they cannot become inverted without being previously flopped. 
Now, that this invcriion of the trains of motion of the fibres 
or the flomach is owing to the deficiency of pleafureable fenfa- 
tion, is evinced from this circumftance, that a naufeous idea 
excited by words, will produce vomiting as effectually as a 
naufeous drug. 

Hence it appears, that the a£l of nauiea or vomiting expends 
lefs fenforial power than the ufual periflaltic motions of the 
flomach in the digeftion of our aliment ; and that hence there 
is a greater quantity of fenforial power becomes accumulated 
in the fibres of the flomach, and more of it, in confequence, to 
fpare for the a6lion of thole parts of the fyftem which are thus 
affociated with ihe ftomach, as of the whole abforbent feries 
of veffels, and which are at the fame time excited by their 
ufual flimuli. 

From this we can underfhind how, after the operation of an 
emetic, the flomach becomes more irritable and feniible to the 
flimulus and die pleafure of food; fince, as the fenforial power 
becomes accumulated during the naufea and vomiting, the di- 
geflive power is afterwards exerted more forcibly for a time. 
It fhoukl, however, be here remarked, that though vomiting is 
in general produced by the defedt of this flimulus of pleafure- 
able feniation, as when a naufeous drug is adminiflered ; yet, 
in long-continued vomiting, as in fea-ficknefs, or from habitual 
dram -drinking, it arifes from deficiency of fenforial power, 
which, in the former cafe, is exhaufled by the increafed exer- 
tion of the irritative ideas of vifion, and in the latter, by the 
frequent application of an unnatural flimulus. 

4. An example of the fourth circumftance above mentioned, 
where both the primary and fecondary parts of a train of mo- 
tions proceed with energy lefs than natural, may be obferved in 
the dyfpncea, which occurs ingoing into a very cold bath, and 
which has been defcribed and explained in Se<St. XXXI J. 3. 2. 
And by the increafed debility of the pulfations of the heart 
and arteries during the operation of an emetic. Secondly, from 
the flownefs and intermiflion of the pulfations of the heart from 
the inceffant efforts to vomit, occafioned by an overdofe of di- 
gitalis. And thirdly, from the total ftoppage of the motions 
of the heart, or death, in confequence of the torpor of the flo- 
mach, when affected with the commencement or cold parox- 
yfm of the gout. See Se£t. XXV. 17. 

II. 1. The primary and fecondary parts of the trains of fen- 
fitive aflbciation reciprocally affeel each other in different 
maimers. X. The increafed fenfation of the primary part may 
ceafe, whe» that of die fecondary part commences. 2. The 

increafed 
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increafed action of the primary part may ceafe, when that of 
the fecondary part commences. 3. The primary part may 
have increafed fenfation, and the fecondary part increafed ac- 
tion. 4. The primary part may have increafed action, and 
the fecondary part increafed fenfation. 

Examples of the hrft mode, where the increafed fenfation of 
the primary part of a train of fenfitive aflbciations ceafes, when 
that of the fecondary part commences, are not unfrequent; as 
this is the general origin of thofe pains which continue fome 
time without being attended with inflammation, fuch as the 
pain at the pit of the ftomach from a ftone at the neck of die 
gall-bladder, and the pain of ftrangury in the glans penis from 
a ftone at the neck of the urinary bladder. In both thefe cafes, 
the part which is affeited fecondarily, is believed to be much 
more fenfible than the part primarily affedted, as defcribed in 
the Catalogue of Dileafes, Clafs II. 1. 1. ig. and IV. 2. 1. r. 
and IV. 2. 1.2. 

The hemicrania, or nervous head-ach, as it is called, when 
it originates from a decaying tooth, is another difeafe of this 
kind; as the pain of the carious tooth always ceafes when the 
pain over one eye and temple commences. And it is probable, 
that the violent pains which induce convulfions in painful epi- 
lepfies, are produced in the fame manner, from a more fenfible 
part fympathizing with a difeafed one of lefs fenfibility. See 
Catalogue of Difeafes, Clafs IV. 2. 1. 5. and III. 1. 1. 7. 

Thelaft tooth, or dens faprentiae, of the upper jaw, mod 
frequently decays firft, and is liable to produce pain over the 
eye and temple of that fide. The laft tooth of the under jaw 
is alfo liable to produce a fimilar hemicrania, when it begins 
to decay. When a tooth in the upper jaw is the caufe of the 
head-ach, a {lighter pain is fometimes perceived on the cheek- 
hone : and when a tooth in the lower jaw is the caufe of 
head-ach, a pain fometimes affects the tendons of the rnufcles 
of the neck, which are attached near the jaws. But the clavus 
hyftericus, or pain about the middle of the parietal bone on one 
fide of the head, I have feen produced by the fecond of the mo- 
lares, or grinders, of the under jaw, of which I fhall relate the 
following cafe. See Clafs II. 1. 1. 4. and IV. 2. 1. 5. 

Mrs. :, about thirty years of age, was feized with great 

pain about the middle of the right parietal bone, which had con- 
tinued a whole day before I faw her, and was fo violent as to 
threaten to occafion convulfions. Not being able to detect a 
decaying tooth, or a tender one, by examination with my eye, 
or by finking them with a tea-fpoon, and fearing bad confe- 
rences from her tendency to convulfion, I adyifed her to ex- 
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tract the laft tooth of the under-jaw on the affected fide ; which 
was done without any good effect. She was then directed to 
lofe blood, and to take a briik cathartic ; and after that had 
operated, about 60 drops of laudanum were given her, with 
large dofes of bark ; by which the pain was removed. In 
about a fortnight fhe took a cathartic medicine by ill advice, 
and the pain returned with greater violence in the fame place ; 
and, before I could arrive, as fhe lived 30 miles from me, 
fhe fuffered a paralytic ftroke ; which affected her limbs and 
her face on one fide, and relieved the pain of her head. 

About a year afterwards- I was again called to her on ac- 
count of a pain as violent as before exactly on the fame part 
of the other parietal bone. On examining her mouth, I found 
die fecond molaris of the under jaw, on the fide before affected, 
was now decayed, and concluded, that this tooth had occa- 
sioned the ftroke of the palfy by the pain and confequent exer- 
tion it had caufed. On this account I earneftly intreated her 
to allow the found molaris of the fame jaw oppofite to the de- 
cayed one to be extracted ; which was forthwith done, and the 
pain of her head immediately ceafed, to the aftonifhment of 
her attendants. 

In die cafes above related of the pain exifting in a part dif- 
tant from the feat of the difeafe, the pain is owing to defect of 
the ufual motions of the painful part. This appears from th» 
coldnefs, palenefs, and emptinefs of the affected velTels, or of 
the extremities of the body in general, and from there being no 
tendency to inflammation. The increafed action of the primary 
part of thefe afTociated motions, as of the hepatic termination 
of the bile-duct from the ftimulus of a gall-ltone, or of the 
interior termination of the urethra from the ftimulus of a ftone 
in the bladder, or laftly, of a decayed tooth in hemicrania, 
deprives the fecondary part of thefe afTociated motions, name- 
ly, the exterior terminations of the bile-duct or urethra, or the 
pained membranes of the head in hemicrania, of their natural 
ihare of fenforial power ; and hence the fecondary parts of 
thefe fenfitive trains of aflbciation become pained from the de^ 
ficiency ot their ufual motions, which is accompanied with de- 
ficiency of fecretions and of heat. See Sect. IV. C. XII. c. 
3. XXXIV. 1. * 

Why does the pain of the primary part of the aiTociation 
ceafe, when that of the fecondary part commences ? This is a 
qucftion of intricacy, but perhaps not inexplicable. The pain 
of the primary part of thefe affociated trains of motion was 
owing to too great ftimulus, as of the ftone at the neck of the 
bladder, and was confequently caufed by too great action of 

the 
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the pained part. This greater action than natural of the pri- 
mary part of thefe aflbciated motions, by employing or ex- 
pending the fenforial power of irritation belonging to the whole 
aflbciated train of motions, occafioned torpor, and confequent 
pain, in the fecondary part of the aflbciated train ; which was 
poflefled of greater fermbility than the primary part of it. Now, 
the great pain of the fecondary part of the train, as foon as it 
commences, employs or expends the fenforial power of fenfa- 
tion belonging to the whole aflbciated train of motions ; and 
in confequence the motions of the primary part, though in- 
creafed by the ftimulus of an extraneous body, ceafe to be ac- 
companied with pain or fenfation. 

If this mode 01 reafoning be juft, it explains a curious fa&, 
why, when two parrs of the body are ftrongh ftimulated, the 
pain is felt only in one of them, though it is poflible, by volun- 
tary attention, it may be alternately perceived in them both. 
In the fame manner, when two new ideas are prefented to us 
from the ftimulus of external bodies, we attend to but one of 
them at a time. In other words, when one let of fibres, whether 
of the mufcles or organs of fenfe, contracl fo ftrongly as to excite 
much fenfation, another fet of fibres, contracting more weakly, 
do not excite fenfation at all, becaufe the fenforial power of 
fenfation is pre-occupied by the firft fet of fibres. So we cannot 
will more than one effect at once, though, by aflbciations pre- 
vioufly formed, we can move many fibres in combination. 

Thus, in the inftances above related, the termination of the 
bile-duel: in the duodenum, and the exterior extremity of the 
urethra, are more fenflble than their other terminations. 
When thefe parts are deprived of their ufual motions, by defi- 
ciency of the fenforial power of irritation, they become pain- 
ful, according to law the fifth in Section IV. and the lefs pain 
originally excited by the ftimulus of concreted bile, or of a 
ftone at their other extremities ceafes to be perceived. After- 
wards, however, when the concretions of bile, or the fton© 
on the urinary bladder, become more numerous or larger, the 
pain from their increafed ftimulus becomes greater than the af- 
iociated pain ; and is then felt at the neck of the gall bladder or 
urinary bladder ; and the pain of the glans penis, or at the pit 
of the ftomach, ceafes to be perceived. 

2. Examples of the fecond mode, where the increafed action 
of the primary part of a train of fenfitive aflbciation ceafes, 
when that of the fecondary part commences, are alfo not un- 
frequent ; as this is the ufual manner of the tranflation of in- 
flammations from internal to external parts of the fyftem, fuch 
as when an inflammation of the liver or ftomach is tran'flated 

to 
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to the membranes of the foot, and forms the gout; or to the 
(kin of the face, and forms the rofy drop ; or when an inflamma- 
tion of the membranes of the kidneys is tranflated to the fkin 
of the loins, and forms one kind of herpes, called mingles : in 
thefe cafes, by whatever caufe the original inflammation may 
have been produced, as the fecondary part of the train of fenfi- 
tive affociation is more fenlible, it becomes exerted with greater 
violence than the firft part of it j and by both its increafed pain, 
and the increafed motion of its fibres, fo far diminifhes or ex- 
haulls the fenforial power of fenfation, that the primary part 
of the train being lei's fenlible, ceafes both to feel pain and to 
act with unnatural energy. 

3. Examples of the third mode, where the primary part of a 
train of feniitive affociation of motions may experience increaf- 
ed fenfation, and the fecondary part increafed action, are like- 
wife notunfrequent j as it is in this manner that mofr inflamma- 
tions commence. Thus, after Handing fome time in mow, the 
feet become affected with the pain of cold, and a common co- 
ryza, or inflammation of the membrane of the noftrils fucceeds. 
It is probable that the internal inflammations, as pleurifies, or 
hepatitis, which are produced after the cold paroxyfm of fever, 
originate in the fame manner from the fympathy of thofe parts 
with fome others, which were previoufly pained from quie- 
fcence ; as happens to various parts of the fyftem during the cold 
fits of fevers. In thefe cafes it would feem that the fenfdrial 
power of fenfation becomes accumulated during the pain of 
cold, as the torpor of the veffels occafioned by the defect of heat 
contributes to the increafe or accumulation of the fenforial power 
of irritation, and that both thefe become exerted on fome inter- 
nal part, which was not rendered torpid by the cold which af- 
fected the external parts, nor by its affociation with them ; or 
which fooner recovered its fenfibility. 

4. An example of the fourth mode, or where the primary- 
part of a feniitive affociation of motions may have increafed 
action, and the fecondary part increafed fenfation, may be taken 
from the pain of the moulder, which attends inflammation of 
the membranes of the liver. See Hepatitis, Clafs IV. 2. 1. 6. In 
this circumftance fo much fenforial power feems to be expended 
in the violent actions and fenfations of the inflamed membranes 
of the liver, that the membranes affociated with them become 
quiefcent to their ufual ftimuli, and painful in confequence. 

There may be other modes in which the primary and fecond- 
ary parts of the trains of affociated fen fitive motions may reci- 
procally affect each other, as may be feen by looking over Clafs 
IV. in the Catalogue of Difeafes; all which may probably be 
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refolveJ into the plus and minus of fcnforial power ; but we 
have not yet had fufficient obfervations made upon them with 
a view to this doctrine. 

Til. The aflbciated trains of our ideas may have fyrnpathies, 
and their primary and fecondary parts affecl: each other in fome- 
manner hmilar to thofe above defcribed ; and may thus occaiion 
various curious phenomena not yet adverted to, behdes thole 
explained in the lections on dreams, reveries, vertigo, and drun- 
kennefs; and may thus difturb the deductions of our reafon- 
ings, as well as the ftreams of our imaginations prefent us with 
falfe degrees of fear, attach unfounded value to trivial circum- 
ftances, give occahon to our early prejudices and antipathic':-, 
and thus embarrafs the happinefs of our lives. A copious and 
curious harveft might be reaped from this province oi fciencej 
in which, however, I fhall not at prefent wield my fickle. 



SECT. XXXVI. 

OF THE PERIODS OF DISEASES. 

%. Mufcles excited by volition foon ceafe io contra £1, or by 

fenfation, or by irritation, owing to the exhauflion of fen-- 

forial power. Mufcles fubjcclcd to lefs fiimulus have their 

fenforial power accumulated. Hence the periods of feme 

fevers. Want of irritability after intoxication. II. I. 

Natural actions catenated with daily habits of life. 2. 

IVith folar periods. Periods of ' flcep. Of evacuating the 

bowels. 3. Natural aflions catenated with lunar periods* 

Jl4enflruation. Venereal orgafm of animals. Barrennefs. 

III. Periods of difeafed animal actio-ns from fated returns 

of noilurnal cold; from folar and lunar influence. Periods 

of diurnal fever, hectic fever, quotidian, tertian, quartan 

fever. Periods of gout, pleuri/y, of fevers with arterial 

debility, and with arterial flrengih. Periods of rhapha- 

nia, of nervous cough, hemicrania, arterial hemorrhages, 

hemorrhoids, hemoptoe, epilepfy, palfy, apoplexy, mad- 

nefs. IV. Critical days depend on lunar periods. Lunar 

periods in the f mall-pox. 

I. IF any of our raufclcs be made to contract violently by 
the power of volition, as thofe of the fingers, when any one 
hangs by his hands on a fwing, fatigue foon enfues, and the 
m.ufcles ceafe to ad, owing to the temporary exhauflion of 
the fpint of animation: as foon as this is again accumulated 
in the mufcles, they are ready to contract again by the efforts 
on. 

Thofe 
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Thofe violent mufcular actions induced by pain become, in 
the fame manner, intermitted and recurrent; as in labour-pains, 
vomiting, tenefmus, ftrangury ; owing, likewife, to the tempo- 
rary exhauftion of the fpirit of animation, as above mentioned. 

When any ftimulus continues long to act with unnatural 
violence, fo as to produce too energetic action of any of our 
moving organs, thole motions foon ceafe, though the ftimulus 
continues to act; as in looking long on a bright object, as on 
an inch-fquare of ted (ilk laid on white paper in the funfhine. 
See Plate I. in Sect. TIT. 1. 

On the contrary, where lefs of the ftimulus of volition, kn- 
-fation, or irritation, has been applied to a mufcle than ufual, 
there appears to be an accumulation of the fpirit of animation 
in the moving organ, by which it is liaWe to act with greater 
energy from lefs quantity of ftimulus than was.previcuily ne- 
ceffary to excite it into (o great action ; as, after having been 
immerfed in fnow, the cutaneous veffels of; our hands are ex- 
cited into ftronger action by the ftimulus of a lefs degree of 
heat than would previously have produced that effect. 

From hence the.periods of fome fever-iits may take their ori- 
gin, either limply, or by their accidental coincidence with lunar 
and folar periods, or with the diurnal periods of heat and cold to 
be treated of below ; for, during the cold fit at the commencement 
of a fever, from- whatever caufe that cold fit may have been in- 
duced, it follows, 1. That the fpirit of animation muft become 
accumulated in uhe parts which exert, during this cold fit, lefs 
than their natural quantity of action. 2. If the caufe produc- 
ing the cold fit does not increafe, or becomes diminished, the 
•parts before benumbed or inactive become now excitable by 
fmaller ftimulus, and are thence thrown into more violent ac- 
tion than is natural ; that is, a hot fit fucceeds the cold one. 
3. By the energetic action of the fyftem during the hot fit, if 
it continues long, an exhauftion of the fpirit of animation takes 
.place, and another. cold fit is liable to fucceed, from the mov- 
ing fyftem not being excitable into action from its ufual ftimu- 
lus. This inirritability of the fyftem from a too great previous 
ftimulus, and confequent exhauftion of fenforial power, is the 
caufe of the general debility, and ficknefs, and head-ach, fome 
hours after intoxication. And hence we fee one of the caufes 
of the periods of fever-fits ; which, however, are frequently 
combined with the periods of 0111 diurnal habits, or of heat 
and cold, or of folar or lunar periods. 

When, befides the tendency to quiefcence occafioned by the 
expenditure of fenforial power during the hot fit of fever, fome 
4>ther caufe of torpor, ar; the folar or hinr.r periods, is neceffary 

to 
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to the intxoducftion of a fecond cold fit, the fever becomes of 
the intermittent kind ; that is, there is a fpace of time intervenes 
between the end of the hot fit, and the commencement of the 
next cold one. But where no exterior caufe is neceffary to the 
introduction of the fecond cold fit, no fuch interval of health in- 
tervenes ; but the fecond cold fit commences as foon as the fcn- 
forial power is fufficiendy exhaufted by the hot fit, and the fever 
becomes continual. 

II. 1. The following are natural animal a&ions, which are 
frequently catenated with our daily habits of life, as well as ex- 
cited by their natural irritations. The periods of hunger and 
third become catenated with certain portions of time, or degrees' 
of exhauftion, or other diurnal habits of life. And if the pain 
of hunger be not relieved by taking food at the ufual time, it is 
liable to ceafe till the next period of time or other habits recur: 
this is not only true in refpedt to our general defire of food, 
but the kinds of it alio are governed by this periodical habit; 
infomuch, that beer taken to breakfaft will difturb the digeftion 
of thofe who have been accuftomed to tea ; and tea taken at din- 
ner will dilagree with thofe who have been accuftomed to beer. 
"Whence it happens, that thofe who have weak ftomachs will 
be able to digeft more food, if they take their meals at regular 
hours ; becaufe they have both the flimulus of the alimenuhey 
take, and the periodical habit, to aflift their digeftion. 

The periods of emptying the bladder are not only dependent 
on the acrimony or distention of the water in it, but are fre- 
quently catenated with the external cold applied to the fkin, as 
in cold bathing, or warning the hands ; or with other habits of 
life, as many are accuftomed to empty the bladder before goina 
to bed, or into the houfe after a journey, and this whether « 
be full or not. 

Our times of refpiration are not only governed by the ftimu- 
lus of the blood in the lungs, or our defire of frefh air, butalfo 
by our attention to the hourly objeas before us. Hence, when 
a perfon is earneltly contemplating an idea of grief, he forgets 
to breathe, till the fenfation in his lungs becomes very urgent 5 
and then a figb fucceeds for the purpofe of more forcibly pufh- 
ing forwards the blood which is accumulated in the lungs. 

Our times of refpiration arealfo frequently governedln part 
by our want of a fteady fupport for the aftions of our arms 
and hands, as in threading a needle, or hewing wood, or in 
i w.mmmg : when we are intent upon thefe objeas, we breathe 

r^FTk ° f the CXertion of the P ea ° ral ^fcles. 
2. ine following natural animal adions are influenced bv 
folar periods, The periods of fleep and of waking depend 

much 
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much on the folar period ; for we are inclined to fleep at a cer- 
tain hour, and to awake at a certain hour, whether we have 
had more or lefs fatigue during the day, if within certain li- 
mits; and, are liable to wak'e at a certain hour, whether we 
u Her or later within certain limits. Hence it ap- 
rs, that thofe who complain of want of fleep, will be liable 
to fleep better or longer, if they accuftom themfelves to go to 
reft and to rife at certain hours. 

The periods of evacuating the bowels are generally connect- 
ed with fome part of the folar day, as well as with the acri- 
mony or diftention occalioned by the faeces. Hence, one me- 
thod of correcting coftivenefs is by endeavouring to eftablifh a 
habit of evacuation at a certain hour of the day, as recommended 
by Mr. Locke, which may be accomplished by ufing daily 
voluntary efforts at thofe times, joined with the ufual ftimulus 
of the material, to be evacuated. 

3. The following natural animal actions are connected with 
lunar periods. 1. The periods of female rnenftruation are 
connected with lunar periods to great exactnefs, in fome in- 
ftances even to a few hours. Thefe do not commence 01 ter- 
minate at the full or change, or at any other particular part of 
the lunation ; but after they have commenced at any part of it, 
they continue to recur at that part with great regularity, unlefs 
difturbed by fome violent circumftance, as explained in Section 
XXXII. No. 6. Their return is immediately caufed by defi- 
cient venous abforption, which is owing to the want of the fti- 
mulus, defigned by nature, of amatorial copulation, or of the 
growing foetus. When the catamenia returns fooner than the 
period of lunation, it ihews a tendency of the conftitution to 
inirritability ; that is, to debility, or deficiency of fenforial power, 
and is to be relieved by fmall dofes of fteel and opium. 

The venereal orgafm of birds and quadrupeds feems to com- 
mence or return about the moft powerful lunations at the vernal 
or autumnal equinoxes ; but if it be difappointed of its object, 
it is faid to recur at monthly periods; in this refpect refemblino- 
the female catamenia. Whence it is believed, that women are 
more liable to become pregnant at or about the time of their 
catamenia, than at the intermediate times; and on this account 
they are feldom much rniftaken in their reckoning of nine lunar 
periods from the laft rnenftruation : the inattention to this may 
iometimes have been the caufe of fuppofed barrennefs, and is 
therefore worth the obfervation of thofe who wifh to have 
children. 

III. We now come to the periods of difeafed animal actions. 
The periods of fever-fits, which depend on the ftated returns 

of 
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of nocturnal cold, arc difcuffed in Sect. XXXII. 3. Thofe 
which originate or recur at folar or lunar periods, are alio ex- 
plained in Section XXXII. 6. Thefe we {hall here enume- 
rate; obferving, however, that if is. not more furprizing, that 
the influence of the varying attractions of the fun and moon 
mould raife the ocean into mountains, than that it mould af- 
feci: the nice feniibilities of animal bodies; though the manner 
of its operation on them is difficult to be underftood. It is 
probable, however, that as this influence gradually leffens dur- 
ing thecourfe of the day, or of the lunation, or of the year, 
fome actions of our fyflem become lefs and lefs, till at length 
a total quiefcence of fome part is induced; which is the com- 
mencement of the paroxyfms of fever, of menftruation, of 
pain, with decreai'ed action of the affected organ, and of coiir 
fequent convulfior.. 

1. A diurnal fever, in fome weak people, is diftindtly ob- 
served to come on towards evening, and to ceafe with a moift 
fkin early in the morning, obeying the folar periods. Perfons 
of weak conftitutions are liable to get into better fpirits at the 
accefs of the hot fit of this evening fever, and are thence in- 
clined to fit up late, which, by further enfeebling them, increafes 
the difeafe ; whence they lofe their ftrength and their colour. 

2. The periods of hectic fever, fuppofed to arife from ab- 
forption of matter, obey the diurnal periods like the above, 
having the exacerbeuence towards evening, and its remifTion 
early in the morning, withiweats, or diarrhoea, or urine with 
white fediment. 

The periods of quotidian fever are either catenated with fo- 
lar time, and return at the intervals of twenty-four hours, or 
with lunar time, recurring at the intervals of about twenty-five 
hours. There is great ufe in knowing with what circumflances 
the periodical return of new morbid motions are conjoined, as 
the moft effectual times of exhibiting the proper medicines are 
thus determined. So, if the torpor which ufhers in an ague 
fit is catenated with the lunar day, it is known when thebaik 
or opium muff be given, fo as to exeit its principal effect about 
the time of the expected return. Solid opium fhould be given 
about an hour before the expected cold fit; liquid opium and 
wine about half an hour; the bark repeatedly tor fix or eight 
hours previous to the expected return. 

4- The periods of tertian fevers, reckoned from the com- 
mencement of one cold fit to the commencement of the next 
cold fit, recur with folar intervals of forty-eight hours, or with 
lunar ones of about fifty hours. When theie times of recur- 
rence begin one or two hours earlier dian the folar periods, it 
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fliews, that the torpor or cold fit is produced hy lefs external 
influence; and, therefore, that it is more liable to degenerate 
into a fever with only remi (lions : fo, when menflruation recurs 
fooner than the period of lunation, it ihews a tendency of the 
habit to torpor or ini ratability. 

5. The periods of quartan fevers return at folar intervals or 
feventy-two hours,- or at lunar ones of about feventy-four hours 
and an half. This kind of ague appears mod in moift cold au- 
tumns, and in cold countries replete with inarfhes. It is at- 
tended with greater debility, and its cold accefs mere difficult 
to prevent. For, where there is previoufly a deficiency of fenfo- 
rial power, the conftitution is liable to run into greater torpor 
from any further diminution of it: two ounces of bark anci 
fomc fteel fhould be given on the day before the return of the 
cold paroxyfm, and a pint of wine, by degrees, a few hours be- 
fore its return, and thirty drops of laudanum one hour before 
the expected cold fit. 

6. The periods of the gout generally commence about art 
hour before fun-rife, which is ufually the coldeft. part of the 
twenty-four hours. The greater periods of the gout feem alio 
to obferve the folar influence, returning about the fame feafon 
of the year. 

7. The periods of the pleurify recur with exacerbation of the 
pain and fever about fun-fet, at which timevenefedtion is of mofb 
lervice. The fame may be obferved of the inflammatory rheu- 
matifm, and other fevers with arterial ftrength, which feem to 
obey folar periods ; and thofe with debility feem to obey lunar 
ones. 

8. The periods of fevers with arterial debility feem to obey the 
lunar day, having their accefs daily nearly an hour later; and 
have fometimes two acceffes in a day, refembling the lunar ef- 
fects upon the tides. 

9. The periods of rhaphania, or convulflons of the limbs 
from rheumatic pains, feem to be connected with folar influ- 
ence, returning at nearly the fame hour for weeks together, un- 
lcfs difturbed by the exhibition of powerful dofes of opium. 

So the periods of Tuffis ferina, or violent cough with flow 
pulfe, called nervous cough, recurs by folar periods. Five 
grains of opium, given at the time the cough commenced, dif- 
tuibed the period, from feven in the evening to eleven, at which 
time it regularly returned for fomedays, during which time the 
opium was gradually omitted. Then 120 drops of laudanum 
were given an hour before the accefs of the cough, and it totally 
ceafed. The laudanum was continued a fortnight, and then 
gradually difcontinued. 

10. The 
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10. The periods of hemicrania, and of painful cpilepfy, arc 
liable to obey lunar periods, both in their diurnal returns, and in 
their greater periods of weeks ; but are alio induced by other ex- 
citing caufes. 

11. The periods of arterial haemorrhages feem to return at 
folar periods, about the fame hour of the evening or morning. 
Perhaps the venous hemorrhages obey the lunar periods, as the 
catamenia and hemorrhoids. 

12. The periods of the haemorrhoids, or piles, infome, re- 
cur monthly, in others only at the greater lunar influence 
about the equinoxes. 

13. The periods of hsemoptoe fometimes obey folar influ- 
ence, recurring early in die morning for feveral days; and 
fometimes lunar periods, recurring monthly ; and fometimes 
depend on our hours of fleep. See Clafs I. 2. 1. 9. 

14. Many of the hrft periods of epileptic fits obey the 
monthiy lunation with fome degree of accuracy ; others recur 
only at the moft powerful lunations before the vernal equinox, 
and after the autumnal one ; but when the confutation has 
gained a habit of relieving difagreeablc fenfations by this kind 
of exertion, the fit recurs from any flight caufe. 

15. The attack of pally and apoplexy is known to recur 
with great frequency about the equinoxes. 

16. There are numerous inftances of the efFedt of the luna- 
tions upon the periods of infanity ; whence the name of lunatic 
has been given to thofe afflicled with this difeafe. 

IV. The critical days, in which fevers are fuppofed to ter- 
minate, have employed the attention of medical philofophers 
from the days of Hippocrates to the prefent time. In whatever 
part of a lunation a fever commences, which owes either its 
whole caufe to folar and lunar influence, or to this in con- 
junction with other caufes, it would feem, *that the el 
would be the greateft at the full and new moon, as the tides 
rifehigheff. at thofe times, and would be the leaf! at the quad- 
ratures : thus, if a fever-fit fhould commence at the new or 
full moon, occafioned by the folar and lunar attraction, dimi- 
nishing fome chemical affinity of the particles of blood, and 
thence decreafing their ftimulus on our sanguiferous fyftcm, as 
mentioned in Sect. XXXII. 6. this erl'ecf will daily decreafe 
for the firft (even days, and will then increafe till about the 
fourteenth day, and will again decreafe till abom the twenty- 
firfl: day, and increafe again till the end of the lunation. If a 
fever-tit from the above caufe fhould commence on the feventh 
day after either lunation, the reverfe of the above circumfrances 
would nappen. Now, it is probable, that thole fevers, whole 
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crifis or terminations are influenced by lunations, may begin at 
one or other of the above times, namely, at the changes or 
quadratures ; though fufficient obfervations have not been 
made to afccrtain this circumftance. Hence I conclude, that 
the fmall-pox and meafles have their critical days, not go- 
verned by the times required for certain chemical changes in 
the blood, which affect or alter the flimulus of the contagious 
matter, but from the daily increafmg or decreafmg effect of 
this lunar Jink of catenation, as explained in Section XVII. 
3. 3. And as other fevers terminate mo ft frequently about the 
ieventh, fourteenth, twenty-firft, or about the end of four 
weeks, when no medical afliftance has difturbed their periods, 
I conclude, that thefe crifes, or termination?, are governed by 
periods of the lunations, though we are ftill ignorant of their 
manner of operation. 

In the dillmet fmall-pox, the veftiges of lunation are very 
apparent: after inoculation, a quarter of a lunation precedes 
the commencement of the fever, another quarter terminates 
with the complete eruption, another quarter with the com- 
plete maturation, and another quarter terminates the complete 
abforption of a material now rendered inoflenlive to the con- 
dilution. 



SECT. XXXVII. 
OF DIGESTION, SECRETION, NUTRITION. 

T. Crvjlals incrcafc by the greater attraction of their fides. 
Accretion by chemical precipitations, by welding, by pre/ - 
Jure, by agglutination. II. Hunger, digejlion; why It 
cannot be Imitated out of the body. Lafteals abforb by 
animal felccllon, or appotency. III. The glands and pores 
abforb nutritious particles by animal felecllon. Organic 
particles of Buff en. Nutrition applied at the time of elon- 
gation of fibres. Like Inflammation. YV. It feems ca/ier 
to have preferved animals than to re-produce them. Old 
age and death from inlrrltablllty. Three caufes of this. 
Original fibres of the organs cf fenfe and mufcles un- 
changed. V. Art of producing long life. 

I. THE larger cryftals of faline bodies may be conceived 
to arife from the combination of fmaller cryftals of the fame 
form, owing to the greater attractions of their fides than of 
their angles. Thus, if four cubes were floating in a fluid, 
whofe friction or refiftance is nothing, it is certain the fides of 
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thefe cubes would attract each other fhonger than their angles ; 
and hence that thefe four fmaller cubes would fo arrange them- 
felves as to produce one larger one. 

There are other means of chemical accretion, fuch as the 
depofitions of diffolved calcareous or fdiceous panicles, as are 
feen in the formation of the ftalactites of limeftone in Derby- 
shire, or of calcedone in Cornwall. Other means of adhefion 
are produced by heat and preflure, as in the welding of iron- 
bars ; and other means, by Ample preflure, as in forcing two 
pieces of caoutchou, or elaftic gum, to adhere ; and, laftly, by 
the agglutination of a third fubftance penetrating the pores of 
the other two, as in the agglutination of wood by means of 
animal gluten. Though the ultimate particles of animal bo- 
dies are held together during life, as well as after death, by their 
fpecific attraction of cohefion, like all other matter; yet it does 
not appear, that their original organization was produced by 
chemical laws ; and their production and increafe muff, there- 
fore only be looked for from the laws of animation. 

II. When the pain of hunger requires relief, certain parts 
of the material world which furround us, when applied to our 
palates, excite into action the mufcles of deglutition, and the 
material is fwallowed into the ftomach. Here the new aliment 
becomes mixed with certain animal fluids, and undergoes a che- 
mical procefs, termed digeftion ; which, however, chemiftry 
has not yet learnt to Imitate out of the bodies of living animals 
or vegetables. This procefs feems very fimilar to the faccha- 
rine procefs in the lobes of farinaceous feeds, as of barley, when 
it begins to germinate ; except that, along with the fugar, oil 
and mucilage are alfo produced; which form the chyle of ani- 
mals, which is very fimilar to their milk. 

The reafon, I imagine, why this chyle-making,, or faccharine 
procefs, has not yet been imitated by chemical operations, is 
owing to the materials being in fuch a fltuation, in refpect to 
warmth, moifture and motion, that they will immediately 
change into the vinous or acetous fermentation, except the new 
fugar be abforbed by the numerous lacteal or lymphatic veflels, 
as foon as it is produced, which is not eafy to imitate in the 
laboratory. 

Thefe lacteal veflels have mouths, which are irritated into 
action by the ftimulus of die fluid which furrounds them ; and 
by animal (election, or appetency, they abforb fuch part of the 
fluid as is agreeable to their palate ; thofe parts, for inftance, 
which are already converted into chyle, before they have time 
to undergo another change by a vinous or acetous fermenta- 
tion. 1 ins animal abforption of fluid is almoft viable to the 
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naked eye in the action of the pun&a lacrymalia, which im- 
bibe the tears from the eye, and difcharge them again into the 
noftrils. 

III. The arteries conftitute another refervoir of a change- 
ful fluid; from which, after its recent oxygenation in the lungs, 
a further animal feledlion of various fluids is abforbed by the 
numerous glands: thefe felect their refpeclive fluids from the 
blood, which is perpetually undergoing a .chemical change: 
but die felection by thefe glands, like that of the ladteals, which 
open their mouths into the digefting aliment in the ftomach, is 
from animal appetency, not from chemical affinity ; fecretion 
cannot, therefore, be imitated in the laboratory, as it confifts 
in a feledtion of part of a fluid during the chemical change of 
that fluid. 

The mouths of the la&eals and lymphatics, and the ulti- 
mate terminations of the glands, are finer than can eafily be 
conceived ; yet, it is probable that the pores, or interfaces of 
the parts, or coats, which conftitute thefe ultimate veflels, may 
ftill have greater tenuity ; and that thefe pores, from the above 
analogy, muft poffefs a fimilar power of irritability, and ab- 
forb, by their living energy, the particles of fluid adapted to 
their purpofes, whether to replace the parts abraded or diffolv- 
ed, or to elongate and enlarge themfelves. Not only every 
kind of gland is thus endued with its peculiar appetency, and 
•fele&s the material agreeable to its tafte from the blood, but 
every individual pore acquires, by animal feledtion, the mate- 
jial which it wants ; and thus nutrition feems to be performed 
in a manner fo fimilar to fecretion, that they only differ in the 
one retaining, and the other parting again with the particles 
•which they have feleited from the blood. 

This way of accounting for nutrition from ftimulus, and 
the confequent animal feleition of particles, is much more ana- 
logous to other phenomena of the animal microcofm, than by 
having recourfe to the microfcopic animalcula, or organic par- 
ticles of Buffon and Needham ; which, being already com- 
pounded, muft themfelves require nutritive particles to conti- 
nue their own exiftence; and muft be liable to undergo a 
change by our digeftive or fecretory organs ; otherwife mankind 
would foon refemble, by dieir theory, the animals which they 
feed upon. He, who is nourifhed by beef or venifon, would 
in time become horned ; and he, who feeds on pork or bacon, 
would gain a nofe proper for rooting into the earth, as well as 
for the perception of odours. 

The whole animal fyftem may be confidered as confifting 
■of the extremities of the nerves, or of having been produced frorn 

them ; 
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them ; if we except perhaps the medullary part of the brain re- 
filling in the head and fpine, and in the trunks of the m 1 
Thefe extremities of the nerves are either of thole of locomotion, 
which are termed mufcular fibres; or of thofc of fenfation, 
which con Ititute the immediate organs offenfe, and which have 
alio their peculiar motions. Now, as the fibres which con- 
stitute the bones and membranes, poffeiTed originally fervj 
and motion, and are liable again to poffefs them, when they 
become inflamed ; it follows, that thofe were, when firfi: formed, 
appendages to the nerves of fenfation or locomotion, or were 
formed from them: and that. hence, all thefe folid parts of the 
body, as thev have orginally confuted or extremities of nerves, 
require an appofition of nutritive particles of a limilar kind, 
contrary to the opinion of BufFon and Needham above recited. 

Laftly, as all thefe filaments have poiTeffed or do poffefs the 
power of contraction, and oi : confequent incrtion or elongation, 
it feems probable that the nutritive particles are applied during 
their times of elongation, when- their original constituent par- 
ticles are removed to a greater diftance from each other. For 
each mufcular or fenfual fibre may be conlidered as a row or 
firing of beads, which approach when in contraction-, and recede 
during its reft or elongation; and our daily experience fliews 
us, that great action emaciates the fyftem, and that it is repaired 
durino- reft. 

Something like this is feen out of the body ; for if a hair, or 
a fingle Untwifted fibre of flax or iilk, be foaked in water, it 
becomes longer and thicker by the water which is abforbed into 
its pores. Now, if a hair could be fuppoled to be thus im- 
merfed in a folution of particles limilar to thofe which compofe 
it, one may imagine that it might be thus increafed in weight 
and magnitude; as the particles of oak-bark increafe the fub- 
ftance of the hides of beafts in the procefs of making leather. I 
mention thefe not as philofophic analogies, but as fimilies to fa- 
cilitate our ideas, how an accretion of parts mav be effected by 
animal appetences, or feledtions, in a manner fomewfaat limilar 
to mechanical or chemical attractions. 

If thofe new particles of matter, previoufly prepared by di- 
geftion and fanguification, only fupply the places of thofe which 
have been abraded by the actions of the fyftem, it is properly 
termed nutrition. If they are applied to the extremities of the 
nervous fibrils, or in fuch quantity as to increafe the length or 
craffitude of them, the body becomes at the fame time enlarged, 
and its growth is increafed, as well as its deficiencies repaired. 

in this laft cafe fomething more than a Ample appofition or 
kion of particles feems to be neceffary; as many parrs of 

the 
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the fyftem, during its growth, are caufed to recede from thofe 
with which they were before in contact ; as t'ne ends of the 
bones, or cartilages, recede from eacli other as their growth ad- 
vances : this procefs refembles inflammation, as appears in oph- 
thalmy, or in the production of new fkfh in ulcers, where old 
veflels are enlarged and new ones produced ; and, like that, is 
attended with fenfation. In this iituation the vefTels become 
diftended with blood, and acquire greater fenfibility, and may 
thus be compared to the erection of the penis, or of the nipples 
of the breads of women ; while new particles become added at 
the fame time, as in the procefs of nutrition above defcribed. 

When only the natural growth of the various parts of the 
body is produced, a pleafureable fenfation attends it, as in youth, 
and perhaps in thofe who are in the progrefs of becoming fat. 
When an unnatural growth is the confequence, as in inflam- 
matory difeafes, a painful fenfation attends the enlargement of 
the fyftem. 

IV. This appofition of new parts, as the old ones difappear, 
felected from the aliment we take, iirlt enlarges and ftrengthens 
our bodies for twenty years, for another twenty years it keeps 
us in health and vigour, and adds ftrength and folidity to the 
fyftem, and then gradually ceafes to nourifh us properly, and 
for another twenty years we gradually fink into decay, and 
finally ceafe to act and to exift. 

On confidering this fubject, one mould have imagined, at 
firft view, that it might have been eafier for nature to have fup- 
ported her progeny for ever in health and life, than to have 
perpetually re-produced them by the wonderful and myfterious 
procefs ot generation. But it teems our bodies, by long habit, 
ceafe to obey the famulus of the aliment which mould fupport 
us. After we have acquired our height and folidity, wc make 
no more new parts, and the fyftem obeys the irritations, fen- 
fations, volitions, and aflbciations, with lets and lefs energy, till 
the whole links into inaction. 

Three caufes may confpire to render our nerves lefs excitable, 
which have been already mentioned. 1 . If a ftimulus be gi eater 
than natural, it produces too great an exertion of the flimulated 
organ, and, in confequence, exhaufts the fpirit of animation; 
and the moving organ ceafes to act, even though the ftimulus 
be continued. And though reft will recruit this exhauftion, 
yet fome degree of permanent injury remains, as is evident after 
expofing the eyes long to too ftiong alight. 2. If excitations 
weaker than natural be applied, lb as not to excite the organ 
into action, (as when fmall dofes of aloe or rhubarb are ex- 
hibited) they may be gradually increafed, without exciting the 
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organ into action, which will thus acquire a habit of difobe- 
tlience to the ftimulus : thus, by incr.eafmg the dofc by degrees, 
great quantities of opium or wine may be taken without in- 
toxication. See Sect. XII. 3. 1. 

3. Another mode, by which life is gradually undermined, is 
when irritative motions continue to be produced in confequence 
of ftimulus, but are uotfucceeded by fenfation : hence the fa- 
mulus of contagious matter is not capable of producing fever 
a fecond time, becaufe it is not fucceeded by fenfation. See 
Sect. XII. 3. 6. And hence, owing to the want of the general 
pleafureable fenfation which ought to attend digeftion and glan- 
dular fecretion, an irkfomenefs of life enfues; and, where this 
is in greater excels, the melancholy of old age occurs, with 
torpor or debility. 

From hence I conclude, that it is probable that the fibrillar, 
or moving filaments at the extremities of the nerves of fenfe, 
and the fibres which conftitute the mufcles (which are, perhaps, 
the only parts of the fyftem that are endued with contractile 
life) are not changed, as we advance in years, like the other 
parts of the body, but only enlarged or elongated with our 
growth ; and, in confequence, they become lefs and lefs excit- 
able into action. Whence, inftead of gradually changing the 
old animal, the generation of a totally new one becomes necef- 
fary, with undiminished excitability ; which many years will 
continue to acquire new parts, or new folidity, and then, lofing. 
its excitability in time, perifh like its parent. 

V. From this idea the art of preferving long health and life 
may be deduced, which muftconfi.fr. in ufing no greater ftimu- 
lus, whether of the quantity or kind of our food and drink, or 
of external circumltances, fuch as heat, and exercife, and wake- 
fulnefs, than is fufheient to preferve us in vigour ; and gradually, 
as we grow old, to increafe the ftimulus of our aliment, as the 
inirritability of our fyftem increafes. 

The debilitating effects afcribed, by the poet Martial, to 
the exceffive ufe of warm bathing in Italy, may, with equal 
propriety, be applied to the warm rooms of England, which, 
with the general exceffive ftimulus of fpirituous or fermented 
liquors, and, in fome inftances, of immoderate venerv, contri- 
bute to fhorten our lives. 

Balnea, vina, venus, corrumjiunt corpora nostra, «* 
At faciunt vitam balnea, vina, -venus ! 

Wine, women, warmth, against our lives combine; 
Bot what is life without warmth, women, wine! 

SECT. 
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SECT. XXXVIII. 

OF THE OXYGENATION OF THE BLOOD IN THE 
LUNGS, AND IN THE PLACENTA. 

I. Blood abforbs oxygene from the air, whence phofphoric 
acid, changes its colour, gives out heat, and fomc phlogiftic 
material, and acquires qn etherial fpirit, which is difji- 
pated in fibrous motion. II. The placenta is a pulmonary 
organ like the gills of fijh. Oxygenation of the blood from 
air, from water, by lungs, by gills, by the placenta ; necef- 
fity of this oxygenation to quadrupeds, to fijh, to the foetus 
in utero. Placental vejfcls inferted into the arteries of the 
mother. Ufe of cotyledons in cows. Why quadrupeds 
have not fanguiferous lochia. Oxygenation of the chick 
in the egg, of feeds. III. The liquor amnii is not excre- 
mentitious. It is nutritious. It is found in the cefophagus 
and flomach, and forms the meconium. Monflrous birth: 
without heads. Quejlion of Dr. Hervey. 

I. FROM the recent difcoveries of many ingenious philofo- 
phers it appears, that during refpiration the blood imbibes the 
vital part of the air, called oxygene, through the membranes of 
the lungs ; and that hence refpiration may be aptly compared 
to a flow combuftion. As in combuftion the oxygene of the 
atmofphere unites with fome phlogiftic or inflammable body, 
and forms an acid (as in the production of vitriolic acid from 
lulphur, or carbonic acid from charcoal,) giving out at the 
fame time a quantity of the matter of heat ; fo in refpiration the 
oxygene of the air unites with tbe phlogiftic part of the blood, 
and probably produces phofphoric or animal acid, changing 
the colour of the blood from a dark to a bright red; and proba- 
bly fomc of the matter of heat is, at the fame time, given out, 
according to the theory of Dr. Crawford. But as the evolu- 
tion of heat attends almoft all chemical combinations, it is pro- 
bable, that it alfo attends the fecretions of the various fluids from 
the blood ; and that the conftant combinations or productions, 
of new fluids, by means of the glands, conflitute the more gene- 
ral fource of animal heat : this feems evinced by the univerfal 
evolution of the matter of heat in the blufh of lhame or of an- 
ger ; in which, at the fame time, an increafed fecretion of the per- 
fpirablc matter occurs ; and the partial evolution of it from to- 
pical inflammations, as in gout or rheumatifm, in which there 
is a fecretion of new blood-velTels. 

Some medical philofophers have afcribed the heat of animal 

bodies 
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bodies to the friction of the particles of the blood againft the fides 
of the veflels. But no perceptible heat has ever been produced 
by the agitation of water, or oil, or quickfilver, or other fluids i 
except thofe fluids have undergone, at the fame time, fome che- 
mical change, as in agitating milk or wine, till they become four. 

Bolides the fuppoied production of phofphoric acid, and 
change of colour of the blood, and the production of carbo- 
nic acid, there would appear to be fomething of a more fubtile 
nature perpetually acquired from the atmofphere ; which is too 
fine to be long contained in animal vefTels, and therefore re- 
quires perpetual renovation ; and without which life cannot 
continue longer than a minute or two : this ethereal fiuid is pro- 
bably fecreted from the blood by the brain, and perpetually dif- 
fipated in the actions of the mufcles and organs of fenfe. 

That the blood acquires fomething from the air which is 
immediately neceffary to life, appears from an experiment of 
Dr. Hare, (philof. Tranfadt. abridged, vol. iii. p. 239.) who 
found, " that birds, mice, &c. would live as long again in a 
vefTel, where he had crowded in double the quantity of air by 
a condenfmg engine, than they did when confined in air of 
the common denfity." Whereas, if fome kind of deleterious 
vapour only was exhaled from the blood in refpiration, the air, 
when condenfed into half its compafs, could not be fuppoied to 
receive fo much of it. 

II. Sir Edward Hulfe, a phyfician of reputation at the begin- 
ning of the prefent century, was of opinion, that the placenta 
was a refpiratory organ, like the gills of fiili ; and not an organ 
to fupply nutriment to the foetus, as mentioned in Derham's 
Phyiico-theology. Many other phyficians feem to have ef- 
poufed the fame opinion, as noticed by Haller. Elem. Phyfi- 
ologiae, T. i. Dr. Gipfon publifhed a defence of this theory 
in the Medical Effays of Edinburgh, vol. i. and ii. which doc- 
trine is there controverted at large by the late Alexander Mon- 
ro ; and fince that time the general opinion has been, that the 
placenta is an organ of nutrition only, owing, perhaps, rather 
to the authority of fo great a name, than to the validity of the 
arguments adduced in its fupport. The fubject has lately been 
refumed by Dr. James jeffray and Dr. Forefler French, in their 
inaugural differtations, at Edinburgh and at Cambridge, who 
have defended the contrary opinion in an able and ingenious 
manner, and from whole Thefes I have extracted many of the 
following remarks. 

Firft, by the late difcoveries of Dr. Prieftley, M. Lavoificr, 
and other philosophers, it appears, that the bafis'of atmofpherical 
1 ailed oxygenc, is received by the blood through the mem- 
branes 
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branes of the lungs ; and that, by this addition, the colour of the 
blood is changed from a dark to a light red. Secondly, that 
water pofTefTes oxygene alfo, as a part of its compofirion, and 
contains air likewife in its pores : whence the blood of hfh re- 
ceives oxygene from the water, or from the air it contains, by 
means of their gills, in the fame manner as the blood is oxyge- 
nated in the lungs of air-breathing animals: it changes its co- 
lour, at the fame time, from a dark to a light red, in the veffels 
of their gills, which conftitute a pulmonary organ, adapted to 
the medium in which they live. Thirdly, that the placenta 
conbfts of arteiies carrying the blood to its extremities, and a 
vein bringing it back, refembiing exactly, in ftrudfure, the lungs 
and gills above mentioned ; and that the blood changes its colour, 
horn a dark to a light red, in palling through thefe veflels- 

This analogy between the lungs and gills of animals, and the 
placenta of the foetus, extends through a great variety of other 
circumftances : thus, air-breathing creatures and filh can live 
but a few minutes without air or water, or when they are con- 
fined in fuch air or water as has been fpoiled by their own re- 
fpi ration : the fame happens to the foetus, which, as foon as the 
placenta is feparated from the uterus, muft either expand its 
lungs, and receive air, or die. Hence, from the llruc?iure, as 
well as the ufe of rhe placenta, it appears to be a refpiratory 
organ, like the gills of fifh, by which the blood in the fcetus 
becomes oxygenated. 

From the terminations of the placental vefTels not being ob- 
ferved to bleed after being torn from the uterus, while thofe of 
the uterus effufe a great quantity of florid arterial blood, the 
terminations of the placental veffels would feern to be inlerted 
intoahe arterial ones of the mother; and to receive oxygena- 
tion from die palTmg currents of her blood through their coats 
or membranes ; which oxygenation is proved by the change of 
the colour of the blood from dark to light red, in its paffage 
from the placental arteries to the placental vein. 

The curious ftruclure of die cavities, or lacuna; of the pla- 
centa, demonftrated by Mr. J. Hunter, explains this circum- 
ftance. That ingenious philofopher has (hewn, thai there are 
numerous cavities or lacunae formed on that fide of the pla«- 
centa, which is in contac~l with the uterus ; thole cavities or 
cells are filled with blood from the maternal arteries which 
open into them ; which blood is again taken up by the mater- 
nal vein.,, and is thus perpetually changed: while the termi- 
nations of rhe placental arteries and veins are fpread in fine 
reticulation on the fides of thefe cells: and thus, as the crow- 
mg fcetus requires greater oxygenation, an apparatus is pro- 
duced refembiing exactly "die air-cells of the lungs. 

Z z w In 
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In cows, and other ruminating animals, the internal furface 
of the uterus is unequal, like hollow cups, which have been 

called cotyledons; and into theie cavities the prominencies of 
the numerous placentas with which the feet us of thole animals 
is furnifhed, areinferted, and ftriclly adhere ; though they may 
he extradited without efFulion of hlood. Thefe inequalities of 
the uterus, and the numerous placentas in confequenee, feemed 
to be defigned for the purpofe of expanding a gi eater Iuriace tor 
the terminations of the placental veiTels, For the purpofe ot re- 
receiving oxygenation from the uterine ones; as the progeny 
of this clafs of animals are more completely formed before their 
nativity, than that of the carnivorous clalies, and muft thence, 
in the latter weeks of pregnancy, require greater oxygenation. 
Thus calves and lambs can walk about in a few minutes after 
their birch ; while puppies and kittens remain many days with- 
out opening their eyes. And though on the reparation cf the 
cotyledons of ruminating animals, no blood is effufed, yet this 
is Owirtg clearly to the greater power of contraction of their 
uterine lacunas or alveoli. See Medical EfTays, vol. v. page 
144. And from the fame caufe they are not liable to a fan- 
guiferous menftruation. 

The necefiity of the oxygenation of the blood in the foetus 
is farther illuftratcd by the analogy of the chick in the egg; 
which appears to have its blood oxygenated at the extremities 
of the vellels furrounding the yolk; which are fpread on the 
air-bag at the broad end of the egg, and may abforb oxygene 
through that moift membrane from the air confined behind it; 
and which is (hewn, by experiments, in the exhaufted receiver, 
to be changeable through the fhell. 

This analogy m-iy even be extended to the growing feeds of 
vegetables ; which were (hewn, by Mr. Scheele, to require a re- 
novation of the air over the water in which they were con- 
fined. Many vegetable feeds are furrounded with air in their 
pods or receptacles, as peas, the fruit of ftaphylea, and lichnis 
vefica; ia : but it is probable, that thofe feeds, after thev arc fhed, 
as well as the fpawn ot fifh, by the fituation of the termer on or 
near the mbift and aerated iuriace of the earth, and of the latter 
in the ever-changing and ventilated water, may not be in need 
of an apparatus for the oxygenation of their firft blood, before 
aves of one and the giiis of the other are produced for this 
uurpofe. 

ill. 1. There are many arguments, befides the ftri6t analogy 

be: .Veen the liquor amnii and the albumen ovi, which fhew the 

former to be a nutritive fluid; and that the foetus, in the latter 

ths of pregnancy, takes it into its ftomach; and that, in 

confequenee, 
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confcqucnce, the placenta is produced for fome other important 
pnrpofe. 

Ftrft, that the liquor amnii is not an excrementitious fluid, 
is evinced, becaufe it is found in greater quantity, when the 
foetus isypung, decreafuig after a certain period till birth. Hal- 
ler affcrts, "that in fome animals, butafmall quantity of this 
fluid remains at the birth. In the eggs of hens it is confumed 
on the eighteenth day, fo that, at the exclufion of the chick, 
fcarcely any remains. In rabbits, before birth, there is none." 
Elem. Phvfiol. Had this been an excrementitious fluid, the 
contrary would probably have occurred. Secondly, the fkin 
of the fqctus is covered with a whitifh crufl or pellicle, which 
would feem to preclude any idea of the liquor amnii being 
produced by any exfudadon of perfpirable matter. And it 
cannot confift of urine, becaufe, in brute animals, the urachus 
paffes from thebladdei to the alantois for the exprefs purpofe of 
.carrying off that fluid; which, however, in the human foetus, 
iecms to be retained in the diftended bladder, as the laaces are 
accumulated in the bowels of all animals. 

2. The nutritious quality of the liquid which furrounds the 
foetus, appears from the following conliderations. 1. It is co- 
ac-ulable by heat, by nitrous acid, and by fpirit of wine, like 
milk, ferum of blood, and other fluids, which daily experience 
evinces to be nutritious. 2. It has a faltifh tafte, according to 
the accurate Baron Haller, uot unlike the whey of milk, which 
it even refembles in fmell. 3. The white of the egg, which 
■conftitutcs the food of the chick, is fhewn to be nutritious by 
our daily experience ; belides the experiment of its nutritious 
•effects, mentioned by Dr. Fordyce, in his late Treatife on Di- 
geftion, p. 178; who adds, that it much refembles the effential 
parts of the lerum of blood. 

3. A fluid, fimilar to the fluid with which the foetus is fur- 
rounded, except what little change may be produced by a be- 
ginning digeftion, is found in the ftomach of the foetus; and 
the white of the egg is found, in the fame manner, in the fto- 
mach of the chick. 

Numerous hairs, fimilar to thofe of its fkin, are perpetually 
■found among the contents of the ftomaqh in new-born calves.; 
which mult, therefore, have licked themfelves before their na- 
tivity. Blalii Anatom. See SccT XVI. 2. on InftincT:. 

The chick in the egg is feen gently to move in its furround- 
ing fluid, and to open and fhut its mouth alternately. The 
fame has been obferved in puppies. Haller's El. Phyf. I. 8. 
p. 201. 

A column of ice has been feen to reach down the cefopha- 
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gus. from the mouth of the ftomach, in a frozen foetus ; ami 

this ice was the liquor amnii frozen. 

The meconium, or firft feces, in the bowels of new-horn 
infants, evince, that fomethirig has been digefted; and what 
could this be but the liquor amnii, together with the recre- 
ments of the gaftric juice and gall, which were neceffary tor its 
dige'lion ? 

There have been recorded fome monftrous births of animals 
without heads, and confcquentlv without mouths, which leem 
to have been delivered on doubtful authority, or from inaccu- 
rate obfervation. There are two of fuch monftrous produc- 
tions, however, better attefted ; one of a human fcetus. men- 
tioned by Gipfon, in the Scots Medical Effays ; which, having 
the gula impervious, was furnilhed with an aperture into the 
•wind-pipe, which communicated below into the gullet ; by 
means of which the liquor amnii might be takr.h into the Ao- 
mach, before nativitv, without danger of fuffocation, while the 
fcetus had no occafion to breathe. The other monftrous foetus 
is defcri'oed bv Vander Wiel, who alTerts, that he faw a mon- 
ftrous lamb, which had no mouth ; but inftead of it was fur- 
nifhed with an opening in the lower part of the neck into the 
ftomach". Both thefe inftances evidently favour the dodtrine of 
the fcetus being nouriihed bv the mouth ; as otherwife there 
had been no neceiTity for new or unnatural apertures into the 
ftoimch, when the natural ones were deficient. 

From thefe facts and obfervations we may fafely infer, that 
the fcetus in the womb is nouriihed bv the fluid which furrounds 
it; which, during the firft period of geftation,is abforbed by the 
naked ladfeals ; and is afterwards fwallowed into the ftomach 
and bowels, when thefe organs are perfected ; and laftly, that 
the placenta is an organ for the purpofe of giving due oxygena- 
tion to the blood of the fcetus ; which is more neceffary, or at 
leaft more frequently neceffary, than even the fupply of rood. 

The queftion of the great Harvey becomes thus eafily an- 
fwered. " Why is not the fcetus in the womb fuffbeated for 
want of air, when it remains there even to the tenth month 
without refpiration : yet, if it be born in the feventh or eighth 
month, and has once refpired, it becomes immediately fuffocat- 
ed for want of air, if its refpiration be obftructed ?" 

For further information on this fubjecl:, the reader is referred 
to theTentamen Medicum of Dr. JeffYay, printed at Edinburgh 
in 1 786. And it is hoped that Dr. French will fome time give 
his thefes on this fubject. to the public. 
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SECT. XXXIX. 

OF GENERATION. 

Felix, qui causns alta raligine mersas 

Pandit, et tvoivit tenuissima vincula remm. Anon - . 

I. Habits of a fling and feeling of individuals attend the 
foul into a future life, and attend the new cmbryon at the 
time of its production. The new fpeck of entity abforbs 
nutriment, and receives oxygene. Spreads the terminations 
of its veffels sn ceils, which communicate with the arteries 
of the uterus ; fometim.es with thofe of the peritoneum. 
Afterwards it /wallows the liquor amnii, which it produces 
by its irritation from the uterus, or peritoneum. Like 
infefts in the heads of calves and fieep. JVhy the white 
of egg is of two conjiflencies. Why nothing is found in 
quadrupeds fimilar to the yolk, nor in mojl vegetable feeds. 
II. I. Eggs of frogs and fijh impregnated out of their bo- 
dies. Eggs of fowls which are not fecundated, contain 
only the nutriment for the embryon. The embryon is pro- 
duced by the male, and the nutriment by the female. Ani- 
malcula in femine. Profufon of nature's births. 2. Ve- 
getables viviparous. Buds and bulbs have each a father, 
hut no mother. Veffels of the leaf and bud inofculate. 
The paternal offspring exaclly rcfembles the parent. 3. 
Infetls impregnatedforfx generations. Polypus branches 
like buds. Creeping roots. Viviparous flowers. Taenia, 
volvox. Eve from Adam's rib. Semen not aflimulus to 
the egg. HI. I. Embryons not originally created within 
other embryons. Organized matter is not fo minute. 2. 
All the parts of the embryon are not formed in the male 
parent. Crabs produce their legs; worms produce their 
heads and tails. In wens, cancers and inflammations, new 
vejjels are formed. Mules partake of the forms of both 
parents. Hair and nails grow by elongation, not by dis- 
tention. 3. Organic particles of ''Buffon. IV. 1. Rudi- 
ment of the embryon a fimple living filament; becomes a 
living ring, and then a living tube. 2. It acquires new 
irritabilities, andfenfibilities with new organizations, as 
in wounded fnails, polypi, moths, gnats, tadpoles. Hence 
new parts are acquired by addition, not by diflention. 3. 
All parts of the body grow, if not confined. 4. Fcetufes 
'wicnt at their extremities, or have a duplicature of 
parts. Monflrous births. Double parts of vegetables. 

5. Mules 
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5. Afulcs cannot be formed by difiention of the fcminal ens. 

6. Families of animals from a mixture of their orders. 
Afulcs impeifccJ, 7. Animal appetency like chemical af- 
finity. Vis fabricatrix and medicatrix of nature. 8. The 
changes cf animals before and after nativity. Similarity 
of their firuclure. Changes in. them f rem lujl, hunger, and 
danger. All warm-blooded animals derived from one liv- 
ing filament. Cold-blooded animals, infects, worms, ve- 
getables, derived alfo from one living filament. A/ale 
animals have teats. Afalc pidgeon gives milk. The 
world itfelf generated. The caufie of caufes. A fate 
f)f probation and refponfibility. V. I. Efficient caufe of 
the colours of birds eggs, and of hair and feathers, which 
become white in fnowy countries. Imagination of the fe- 
male colours the egg. Ideas or motions of the retina imi- 
tated by the extremities of the nerves of touch, or rcte 
mvecfum. 2. Nutriment Jupphed by the female of three 
kinds. Her imagination can only afifeel the firfii kind. 
Ivlulcs how produced, and mulattocs. Organs ofire-pro- 
duclion why deficient in mules. Eggs with do-uble yelks. 
VI. 1. Various fiecretions produced by the extremities of 
the veffiels, as in the glands. Contagious matter. Alany 
glands affecled by pleafiureable ideas, as thofe which fe- 
crcie the fie men. 1. Snails and worms are hermaphrodite, 
yet cannot impregnate thcmficlves. Final caufie of this, 
3. The imagination of the male forms the ficx. Ideas, or 
•motions of the nerves of vifiion or of touch, are imitated by 
the ultimate extremities of the glands cf the tefiies, which 
mark the ficx. This cjfctl of the imagination belongs only 
to the male. The [ex of the cmbryon is not owing to acci- 
dent. 4. Caufes of the changes in animals firom imaginat- 
ion, as in monfilers. From the male. From the female. 5. 
A/fifcarriages from fear. 6. Power of the imagination 
of the male over the colour, form, and fix of the progeny. 
An inflance of it. 7. Ad of generation accompanied with 
ideas tif the male or female form. Art of begetting beau- 
tiful children of either fiex. VII. Recapitulation. VIII. 
Conclufion. Of caufe and effccl. The atomic philofiophy 
leads to a firfii caufie. 

1 . THE ingenious Dr. Hartley, in his work on man, and fomc 

other philosophers, have been of opinion, that our immortal part 

. acquires, during this life, certain habits of a&ion or of ientiment, 

I which become for ever indiffoluble, continuing after death in a 

future fta:e of exiftence; and add, that if thefe habits are of the 

malevolent 
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malevolent kind, they muft render the poneflbr miferable even 
in heaven. I would apply this ingenious idea to the generation 
©r production of the embryon, or new animal, which partakes 
fo much of the form and propensities of the parent. 

Owing to the imperfection of language the offspring is term- 
ed a nevj animal, but is in truth a branch or elongation of the 
parent ; fince a part of the embryon-animal is, or was, a part 
of the parent; and therefore, in ftri<3 language, it cannot befaid 
to be entirely new at the time of its production; and therefore 
it may retain fome of the habits of the parent-fyftem. 

At the earlieft period of its exiftence the embryon, as fecret- 
ed from the blood of the male, would feem to confift of a living 
hlament, with certain capabilities of irritation, fenfation, voli- 
tion, and aflbciation ; and alfo with fome acquired habits or 
propenfities peculiar to the parent : the former of thefe are in- 
common with other animals; the latter feem to diftinguifh or 
produce the kind of animal, whether man or quadruped,' with 
the fimilarity of feature or form to the parent. It is difficult to 
be conceived, that a living entity can be feparated or produced 
from the blood by the action of a gland, and which fhall after- 
wards become an animal hmilar to that in whofe velTels it is 
formed ; even though we mould fuppofe, with fome modern the- 
ories, that the blood is alive ; yet every other hypothefis concern- 
ing genration refts on principles ftill more difficult to our eom- 
prehenfion. 

At the time of procreation this fpeck of entity is received in- 
to an appropriated nidus, in which it muft acquire two circum- 
fiances neceflary to its life and growth ; one of thefe is food or 
fuftenance, which is to be received by the abforbent mouths 
of its veflels ; and the other is that part of atmofpherical air, or 
of water, which, by the new chemirtry, is termed oxvgene, and 
which affects the blood by paffing through the coats of the vef- 
fels which contain it. The liuid furrounding the embryon in 
its new habitation, which is called liquor amnii, fupplies it with. 
nourifhment ; and as fome air cannot but be introduced into 
the uterus along with the new embryon, it would feem that this 
fame fluid would, for a fhort time, fuppofe for a few hours, fup- 
ply likewife a fufficient quantity of the oxvgene for its immedi- 
ate exiftence. 

On this account the vegetable impregnation of aquatic plants 
is performed in the air, and it is probable that the honey-cup, 
or nectary of vegetables, requires to be open to the air, that the 
anthers and itigmas of the flower may have food of a more ox- 
ygenated kind than the common vegetable lap-juice. 

On die introduction ot this primordium of entity into the ute- 
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rus, the irritation of the liquor amnii, which fiirrounds it, ex- 
cites the ahforbent mouths of the new veflcls into action ; they 
drink up a part of it, and a pleafureable fenfation accompanies 
this new action ; at the fame time the chemical ;iffmity of the 
oxygene atls through the veffels of die rubefceut blood ; and a 
previous want, or difagreeable fenfation, is relieved by this pro- 
cefs. 

As the want of this oxygenation of the blood is perpetual, 
(as appears from the inceffknt neceffity of breathing by lungs' 
or gills) the veffels become extended by the efforts ot pain or 
deiire to feek this neceffary objedf. of oxygenation, and to re- 
move the difagreeable fenfation which that want occafions. 
At the fame tune new panicles of matter are ablorbed, or applied 
to thefe extended veffels, and they become permanently elongat- 
ed, as the fluid in contact with them foon lofes the oxygenous 
part which it at hrft poffeffed, which was owing to the intro- 
duction of air along with the embryon. Theie new blood- 
veffels approach the fides of the uterus, and penetrate, with 
their fine terminations, into the veffels of the mother, or adhere 
to them, acquiring oxvgene, through their coats, from the paf- 
fing currents of the arterial blood of the mother. See Sect. 
XXXVIII. 2. 

'J 'his attachment of the placental veffels to the internal fide 
of the uterus, by their own proper efforts, appears further iliuf- 
tratedby the many inftances of extra-uterine fcetufes which have 
thus attached or inferted their veffels into the peritoneum, or 
on the vifcera, exactly in the fame manner as they naiurally 
infert or attach them to the uterus. 

The ahforbent veffels of the embryon continue to drink up 
nourishment from the fluid in which they fwim, or liquor am- 
nii ; and which at firft needs no previous digeftive preparation; 
but which, when the whole appar. tus of digeftion becomes 
complete, is fwallowed by the mouth into the ftomach, and 
being mixed with faliva, gaftric juice, bile, pancreatic juice, 
and mucus of the inteftines, becomes digefted, and leaves a re- 
crement, which produces the firft 'faeces of the infant, called 
meconium. 

The liquor amnii is fecreted into the uterus, as the fcetus re- 
quires it, and may probably be produced by the irritation of the 
foetus, as an extraneous body ; lince a fimilar fluid is acquired 
from the peritoneum in cafes of extra-uterine geftation. The 
young caterpillars of the gad-fly, placed in the fkins of cows, 
and the young of the ichneumon-fly, placed in the backs of the 
caterpillars on cabbages, feem to produce their nourishment by 
irritating the fides oi their nidus. A vegetable fecretion 
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and concretion is thus produced on oak-leaves, by the gall-in- 
fect, and by the cynips in the bedeguar of the rofe ; and by the 
young grafshopper on many plants, by which the animal fur- 
rounds itfelf with froth. But in no circumftance is extra-ute- 
rine geftation fo exactly refembled as by the eggs of a fly, 
which are depofited in the frontal finus of fheep and calves. 
Thefe eggs float in fome ounces of fluid, Collected in a thin 
pellicle or hydatide. This bag of fluid compreffes the optic 
. nerve on one fide, by which the viiion being lei's diftinct in that 
eye, the animal turns, in perpetual circles, towards the fide af- 
fected, in order to get a more accurate view of objects ; for the 
fame reafon as in fquinting the affected eye is turned away from 
the object contemplated. Sheep, in the warm months, keep 
their noi'es elofe to the ground, to prevent this fly from fo rea- 
dily getting into their noftrils. 

The liquor amnii is fecieted into the womb as it is required, 
not only in rcfpect to quantity, but, as the digeftive powers of 
the foetus become formed, this fluid becomes of a different con- 
fidence and quality, till it is exchanged for milk after nativity. 
Haller. Phyiiol. V. t. Irt the egg the white part, which is 
analogous to the liquor amnii of quadrupeds, conlifls of two 
diflinct parts ; one of which is more vifcid, and probably more 
difficult of digeftion, and more nutritive than the other; and this 
latter is ufed in the laft week of incubation. The yolk of the 
egg is a ftill ftronger or more nutritive fluid, which is drawn up 
into the bowels of the chick, juft at its exclulion front the fhell, 
and ferves it for nourishment for a day or two, till it is able ttf 
digeft, and has learnt to chufe the harder feeds or grains, which 
are to afford it fuftenance. Nothing analogous to this yolk is* 
found in the foetus of lactiferous animals, as the milk is another 
nutritive fluid ready prepared for the young progeny. 

The yolk, therefore, is not neceffary to the fpawnof fifli the 
eggs of infects, or for the feeds of vegetables ; as their embry- 
ons have probably their food prefented to them as foon as they 
are excluded from their fhells, or have extended their roots, 
Whence it happens, thatfome infects produce a living progeny 
m the fpring and fummer, and eggs in the autumn } and fome 
vegetables have living roots, or buds, produced in the place of 
feeds, as the polygonum viviparum, and magical onions. Sec 
Botanic Garden, P. II. art. anthoxanthum. 

There feems, however, to bcarcfcrvofr of nutriment prepar 
cd for fome feeds befides their cotyledons or feed-leaves, which 
may be fuppoied in fome meafure analogous to the voile of the 
egg. Such are the laccharine juices of apples, grapes and other 
fruits, which fupply nutrition to the feeds after they fall on the 
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ground. And fuch is the milky juice in the centre of the co- 
coa-nut, and part of the kernel of it ; the fame I fuppofe of all 
other monocotyledon feeds, as of the palms, graffes, and lilies. 
II. i . The procefs of generation is ftill involved in impene- 
trable obfcurity ; conjectures may neverthelefs be formed con- 
cerning fome of its circumftances. ■ Firft, the eggs of iifli and 
frogs are impregnated, after they leave the body of the female; 
becaufe they are depofitedina fluid, and are not therefore co- 
vered with a hard fhell. It is, however, remarkable, that nei- 
ther frogs nor fifh will part with their fpawn without the pie- 
fence of the male ; on which account female carp and gold-fifh 
injmali ponds, where there are no males, frequently die from 
the diftention of their growing fpawn. 2. The eggs of fowls, 
which are laid without being impregnated, are feen to contain 
Only the yolk and white, which are evidently the food or iufre- 
riance for the future chick. 3. As the cicatricula of thefe eggs 
is given by the cock, and is evidently the rudiment of the new- 
animal, we may conclude, that the embryon is produced by 
the male, and the proper food and nidus by the female. For if 
the female be fuppofed to form an equal part of the embryon, 
why mould fhe form the whole of the apparatus for nutri- 
ment and for oxygenation ? The male in many animals is lar- 
ger, ftronger, anddigefts more food than the female, and there- 
fore fhoukl contribute as much or more towards the re-produc- 
tion of the fpecies ; but if he contributes only half the embryon,, 
and none of the apparatus for fuftenance and oxygenation, 
the divifion is unequal ; the flrength of the male and his con- 
fumption of food are too great for the effect, compared with. 
that of the female, which is contrary to the ufual courfe of 
nature. 

In objection to this theory of generation it may be faid, if 
the animalcula in femine, as feen by the microfcope, be all of 
them rudiments of homunculi, when but one of them can find 
a nidus, what a wafte nature has made of her productions ? 
I do not affert that thefe moving particles, vifible by the mi- 
crofcope, are homunciones ; perhaps they may be the creatures 
of flagnation or putridity, or perhaps no creatures at all ; but if 
they are fuppofed to be rudiments of homunculi, or embryons, 
fuch a profufion of them correfponds with the general efforts 
of nature to provide for the continuance of her fpecies of ani- 
mals. Every individual tree produces innumerable feeds, and 
every individual fifh innumerable fpawn, in fuch inconceive- 
a'ble abundance as would, in a fliort fpace of time, crowd the earth 
and ocean with inhabitants; and thefe are much more perfect 
animals than the animalcula in femine can be fuppofed to he, 
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and perifti in uncounted millions. This argument only {hews, 
that the productions of nature are governed by general laws ; 
and that, by a wife fuperfluity of proviiion, fhe has enfured their 
continuance. 

2. That the embryon is fecreted or produced by the male, 
and not by the conjunction of fluids from both male and fe- 
male, appears from the analogy of vegetable feeds. In the large 
flowers, as the tulip, there is no fimilarity of apparatus between 
the anthers and the.ftigma; the feed is produced, according to 
the.obiervations of Spallanzani, long before the flowers open, 
and, in confequence, long before it can be impregnated, like the 
, egg in the pullet. And after the prolific duft is (bed on the 
ftigma, the feed becomes coagulated in one point firft, like the 
,cicatricula of the impregnated egg. See Botanic Garden, Part 
I. additional note 38. Now, in thefe fimple produces of na- 
ture, if the female contributed to produce the new embryon 
.equally with the male, there would probably have been fome 
.vifiblc fimilarity cf parts for this purpofe, befides thofe necef- 
,fary for the nidus and fuftcnance of the new progeny. Befides, 
•in many flowers the males are more numerous than the females, 
or than the feparate uterine cells in their germs, which would 
ihew that the office of the male was at leaft as important as 
that of the female ; whereas, if the female, befides producing 
the egg or feed, was to produce an equal part of the embryon, 
the office of' re-prouudion would be unequally divided between 
them. 

Add to this, that, in the moil fimple kind of vegetable re- 
. production, I mean the buds of trees, which are their vivipa- 
rous offspring, the leaf is evidently the parent of the bud, which 
rifes in its bofom, according to the observation of Linnaeus. 
This leaf conlifts of abforbent vefTels, and pulmonary ones, to 
obtain its nutriment, and to impregnate it with oxygene. This 
fimple piece of living organization is alfo furnifhed with a 
power of re-produclion ; and as the new offspring is thus fup- 
ported, adhering to its father, it needs no mother to fupply it 
with a nidus, and nutriment, and oxygenation; and hence no 
female leaf has exiftence. 

I conceive, that the veffels between the bud and the leaf 
communicate or inofculate ; and that the bud is thus ferved with 
-vegetable blood, that is, with both nutriment and oxygenation, 
till the death of the parent leaf in autumn : and in this refpedi 
it differs from the fcetus of viviparous animals. Secondly, that 
then the bark-veffels belonging to the dead-leaf, and in which 
J fuppofe a kind of manna to have been depofited, become now 
jdie placental veffels, if they may be fo called, of the new bud. 

FrQLB 
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From the vernal fap, thus produced, of one fugar-maple-tree. 
in New- York and in Pennfylvania, five or fix pounds of good 
fugar may be made annually, without deftroying the tree. 
Account of Maple-fugar, by B. Rufh. London, Phillips. (See 
Botanic Garden, Part I. additional note on vegetable placenta- 
tion.) 

Thefe vefTels, when the warmth of the vernal fun hatches 
the young bud, ferve it with a faccharine nutriment, till it ac- 
quires leaves of its own, and {hoots a new fyftem of abforbents 
down the bark and root of the tree, juft as the farinaceous or 
oily matter in feeds, and the faccharine matter in fruits, lervfj 
their embryons with nutriment, till thev acquire leaves and 
roots. This analogy is as forcible, in fo obfcure a fubjecl, as it 
is curious ; and may, in large buds, as of the horfe-chcfut, be 
almoft feen by the naked eye, if, with a penknife, the remain- 
ing rudiment of the laft year's leaf, and of the new bud in its 
bofom, be cut away, flice by flice. The feven ribs of the laft 
year's leaf will be feen to have arifen, from the pith, in feven 
diffract points, making a curve ; and the new bud to have been 
produced in their centre, and to have pierced the alburnum and 
cortex, and gi own without the affiftance of a mother. A fimilar 
procels may be feen on diffecting a tulip-root in winter: the 
leaves which inclofed the laft year's flower-ftalk were not 
neceffary for the flower ; but each of thefe was the father of a 
new bud, which may be now found at its bafe, and which, as it 
adheres to the parent, requires no mother. 

This paternal offspring of vegetables, I mean their buds and 
bulbs, is attended with a very curious circumftance ; and that 
is, that they exactly referable their parents, as is obfervable in 
grafting fruit-trees, and in propagating flower-roots ; whereas 
the feminal offspring of plants, being fupplied with nutriment 
by the mother, is liable to perpetual variation. Thus, alfo, in 
the vegetable clafs dioicia, where the male flowers are produced 
on one tree and the female ones on another, the buds of the 
male trees uniformly produce either male flowers, or other buds 
fimilar to themfelvcs, and the buds of the female trees produce 
either female flowers, or other buds fimilar to themfelves : 
whereas the feeds of thefe trees produce either male or female 
plants. From this analogy of the production of vegetable buds 
►without a mother, I contend, that the mother docs not contri- 
bute to the formation of the living ens in animal generation, 
but is neceffary only for fupplying its nutriment and oxygena- 

There is another vegetable fa a published by M. Koelreuter, 
V/hich he calls " a complete metamai phoiis of one natural 
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fpecies of plants into another," which mews, that in feeds as 
well as in buds, the embryon proceeds from the male parent, 
though the form of the fubfequent mature plant is in part de- 
pendent on the female. M. Koelreuter impregnated a ftigma 
of the nicotians ruftica with the farina of the nicotiana pani- 
culata, and obtained prolific feeds from it. With the plants 
which fprung from thefe feeds, he repeated the experiment, im- 
pregnating them with the farina of the nicotiana paniculata. 
As the mule plants which he thus produced were prolific, he 
continued to impregnate them, for many generations, with the 
farina of the nicotiana paniculata, and they became more and 
more like the male parent, till he at length obtained fix plants 
in every refpecf. perfectly fimilar to the nicotiana paniculata, 
and in no refpe£t refembling their female parent the nicotiana 
ruftica. Blumenbach on Generation. 

3. It is probable that the infects which are faid to require 
but one impregnation for £v: generations, as the aphis (fee 
Amenit. Academ.) produce their progeny in the manner above 
defcribed; that is, without a mother, and not without a father; 
and thus experience a lucina (me concubitu. Thofe who have 
attended to the habits of the polypus, which is found in the 
ftagnant water of our ditches in July, affirm that the young 
ones branch out from the fide of the parent like the buds of 
trees, aud after a time feparate themfelves from them. This 
is fo analogous to the manner in which the buds of trees ap- 
pear to be produced, that thefe polypi may be confidered as all 
male animals, producing embryons, which require no mother 
to fupply them with a nidus, or with nutriment, and oxyge- 
nation. 

This lateral or lineal generation of plants, not only obtains 
in the buds of trees, which continue to adhere to them, but is 
beautifully feen in the wires of knot-grafs, polygonum avicu- 
lare, and in thofe of ftrawberries, fragaria vefca. In thefe an 
elongated creeping bud is protruded, and, where it touches the 
ground, takes root, and produces a new plant derived from its 
father, from which it acquires both nutriment and oxygenation, 
and, in confequence, needs no maternal apparatus for thefe pur- 
pofes. In viviparous flowers, as thofe of allium magicum, and 
polygonum viviparum, the anthers and the ftigmas become ef- 
fete and perifh ; and the lateral or paternal ofFsping fucceeds 
inllesd of feeds, which adhere till they are fufficiently mature, 
and then fall upon the ground, and take root like other bulbs. 

The lateral production of plants by wires, while each new 
plant is thus chained to its parent, and continues to put forth 
another and another, as die wire creeps onward on the ground, 
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is exactly refembled by the tape- worm, or taenia, fo often found 
in the bowels, ftretchiiig itfclf in a chain quite from the fto- 
xnach to the redtiim. Linnaeus afTerts, " that it grows old at 
one extremity, while it continues to generate young ones at the 
other, proceeding ad infinitum, like a root of grais. The fe- 
parate joints are called gourd-worms, and propagate new joints, 
like the parent, without end; each joint being furnifhed with 
its proper mouth and organs of digeftion." Syftema Naturze. 
Vermes Tenia. In this animal there evidently appears a power 
of re-production, without any maternal apparatus for thepur- 
pofe of fupplying nutriment and oxygenation to the embryon, 
as it remains attached to its father till its maturity. The volvox 
globator, which is a tranfparent animal, is faid, by Linnaeus, 
to bear within it.fons and grand-fons to the fifth generation. 
Thefe are probably living foetufes, produced by the father, of 
different degrees of maturity, to be-detruded at different periods 
of time, like the unimpregnated eggs, of various fizes, which, 
are found in poultry ; and, as they are produced without any 
known copulation, contribute to evince, that the living. embryon 
in other orders of animals is formed by the male-parent, and not 
by the mother, as one parent has the power to produce it. 

This idea of the re-production of animals from a fingle liv- 
ing filament of their fathers, appears to have been fhadowed . 
or allegorized in the curious account, in facred writ, of the for- 
mation of Eve from a rib of Adam. 

From all thefe analogies I conclude, that the embryon is 
produced folely by the male, and that the female fupplies it with 
a proper nidus, with fuflenance, and with oxygenation ; and 
that the idea of the femen of the male, conftituting only a fti- 
rnulus to the egg of the female, exciting it into life, (as held by 
fome philofophers) has no fupport from experiment or analogy. 

III. I. Many ingenious philofophers have found fo great 
difficulty in conceiving the manner of the re-production of ani- 
mals, that they have fuppofed all the numerous progeny to 
have exifted in miniature in the animal originally created; and 
that thefe infinitely minute forms are only evolved or diftend- 
ed, as the embryon incrcafes in the womb. This idea, belides 
its being unsupported by any analogy we are acquainted with, 
afcribes a greater tenuity to organized matter than we can 
readily admit ; as thefe included embvyons are fuppofed each 
of them to confiit of the various and complicate parts of ani- 
mal bodies : they muff poflefs a much greater degree of mi- 
nutenefs, than that which was afcribed to the devils that tempt- 
ed St. Anthony; of whom 20,coo were faid to have been able 
to dance a faraband on the point of the fineft needle without 
incommoding each other. 

2. Others 
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2. Others have fuppofed, that all the parts of the embryon 
are formed in the male, previous to its being depofited in the 
egg or uterus ; and that it is then only to have its parts evolv- 
ed or diftended, as mentioned above; 'but this is only to get rid 
of one difficulty by propofing another equally incomprehenfi- 
ble : they found it difficult to conceive, how the embryon could 
be formed in the uterus or egg, and therefore vvifhed it to 
be formed before it came thither. In anfwer to both thefe doc- 
trines it may be obferved, ift, that fome animals, as the crab- 
fiih, can re-produce a whole limb, as a leg which has been 
broken off; others, as worms and mails, can re-produce a head, 
or a tail, when either of diem has been cut away ; and that hence, 
in thefe animals, at leaft a part can be formed anew, which 
cannot be fuppofed to have exifted previouily in miniature. 

Secondly, there are new parts, or new veflels, produced in 
many difeafes, as on the cornea of the eye in ophthalmy, in 
wens and cancers, which cannot be fuppofed to have had a 
prototype or original miniature in the embryon. 

Thirdly, how could mule-animals be produced, which par- 
take of the forms of both the parents, if the original embryon 
was a miniature exifting in the fern en of the male parent ? If 
an embryon of the male afs was only expanded, no rcfem- 
blance to the mare could exiff. in the mule. 

This mi (taken idea of the extenfion of parts feems to have 
had its rife from the mature man, refembling the general form 
of the foetus ; and from thence it was believed, that the parts 
of the foetus were diftended into the man ; whereas they have 
increafed 100 times in weight, as well as 100 times in fize: 
now, no one will call the additional 99 parts a distention of the 
original one part in refpe& to weight. Thus, the uterus, dur- 
ing pregnancy, is greatly enlarged in thicknefs and folidity, as 
well as in capacity, and hence muft have acquired this addi- 
tional fize by accretion of new parts, not by an extenfion of 
the old ones : the familiar a£t of blowing up the bladder of an 
animal recently flaughtered, has led our imaginations to apply 
this idea of diftention to the increafe of lize from natural 
growth ; which, however, mull: be owing to the apportion of 
new parts ; as it is evinced, from the increafe of weight, along 
with the increafe of dimenfion, and is even vifible to our eyes, 
in the elongation of our hair, from the colour of its ends ; or, 
when it has been dyed on the head ; and in the growth of our 
nails, from the fpecks fometimes obfervable on them; and in 
the increafe of the white crefcent at their roots ; and in the 
growth of new flefh in wounds, which confifts of new nerves 
as well as of new blood-vefleh. 

3. Laftly, 
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3. Laftly, Mr. Buffon has, with great ingenuity, imagined 
the existence of certain organic particles, which are fuppoied 
to be partly alive, and partly mechanic fprings. The latter 
of thefe were difcovered by Mr. Needham, in the milt or male 
Organ of a fpecies of cuttle-fifh, called calmar ; the former, or 
livin^ animalcula, are found in both male and female fecretions, 
in the infufions of feeds, as of pepper, in the jelly of roaffed 
veal, and in all other animal and vegetable fubftances. Thefe 
organic particles he fuppofes to exift in the fperraatic fluids of 
both fexes, and that they are derived thither from every part of 
the body, and muft therefore referable, as he fuppefes, the parts 
from whence they are derived. Thefe organic particles he be- 
lieves to be in conftant activity, till tbey become mixed in the 
Womb, and then they hiftantly join and produce an embryon, 
or fcetus, fimilar to the two parents. 

Many objections might be adduced to this fanciful theory; I 
fliall only mention two : Firff , that it is analogous to no known 
animal laws : And, fecondly, that, as thefe fluids, replete with 
organic particles, derived both from the male and female organs, 
are fuppofed to be fimilar, there is no reaibn why the mother 
fhould not produce a female embryon without the affi fiance of 
the male, and realize the lucina fine concub'itu. 

IV. 1. I conceive the primordium, or rudiment of the em- 
bryon, as fecreted from the blood of the parent, to confifl: of 3 
fimple living filament, as a mufcular fibre, which I fuppofe to 
be an extremity of a nerve of locomotion, as a fibre of the re- 
tina is an extremity of a nerve of fenfation; as, for inftance, 
one of the fibrils which compofe the mouth of an abforbent vef- 
fel : I fuppofe this living filament, of whatever form it may be, 
whether fphere, cube, or cylinder, to be endued with the capa- 
bility of being excited into action by certain kinds of famulus. 
By the ftimulus of the furrounding fluid, in which it is received 
from the male, it may bend into a ring, and thus form the be- 
ginning of a tube. Such moving filaments, and fuch rings, are 
defcribed by thofe who have attended to microfcopic animalcula. 
This living ring may now embrace or abforb a nutritive particle 
of the fluid in which it fwims, and, by drawing it into its pores, 
or joining it, by compreflion, to its extremities, may increafe its 
own length or craflitude ; and, by degrees, the living ring may 
become a living tube. 

2. With this new organization, ok accretion of parts, new 
kinds of irritability may commence ; for fo long as there was 
but one living organ, it could only be fuppofed to poflefs irrita- 
bility ; fince feniibility may be conceived to be an extenfion of 
the effect of irritability over the reft of the fyftem. Thefe new 
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kinds of irritability and of fenfibility in confequence t)f new or- 
ganization, appear from variety of fa&s in the more mature 
animal; thus the formation of the tefies, and confequent fe- 

ion of the femen, occafion the paffion of luft; the lungs 
mu ft be prcvioufly formed before their exertions to obtain frelh 
air can exift ; the throat or cefophagus muft he formed previ- 
ous to the fenfation or appetites of hunger and thirft; one of 
which feems to refide at the upper end, and the other at the lower 
end of that canal. 

Thus alio the glarfs penis, when it is diftended with blood, 
acquires a new feniibility, and a new appetency. The fame 
occurs to the nipples of the hreafts of female animals ; when they 
are diftended with blood, they acquire the new appetency of giv- 
ing milk. So inflamed tendons and membranes, and even bones, 
acquire new fenfations ; and the parts of mutilated animals, as 
of wounded mails, and polypi, and crabs, are re-produced ; and 
at the fame time acquire fenfations adapted to their lituations. 
Thus, when the head of a fnail is re-produced after decollation 
with a fharp razor, thofe curious telefcopic eyes are alfo re-pro- 
duced, and acquire their feniibility to light, as well as their 
adapted mufcles for retraction on the approach of injury.- 

With every new change, therefore, ot organic form, or ad- 
dition of organic parts, I fuppofe a new kind of irritability or of 
feniibility to be produced ; luch varieties ot irritability or ot fen- 
iibility exift in our adult ftate in the glands \ every one of which 
is furnifhed with an irritability, or a tafte, or appetency, and a 
confequent mode of acYion peculiar to itfelf. 

In this manner I conceive the veffels of the jaws to produce 
thole of the teeth, thofe of the fingers to produce the nails, thofe 
of the fkin to produce the hair ; in the lame manner as after- 
wards, about the age ot puberty the beard and other great changes 
in the form ot the body, and difpofition of the mind, are pro- 
duced in confequence of the new fecretion of femen ; for if the 
animal is deprived of this fecretion, thofe changes do not take 
place. Thefe changes I conceive to be formed not by elonga- 
tion or diftention of primeval (lamina, but by apportion of 
parts ; as the mature crab-fifh, when deprived of a limb, in a 
certain fpace ot time has power to regenerate it ; and the tad- 
pole puts forth its teet long after its excluiion from the fpawn ;' 
and the caterpillar, in changing into a butterfly, acquires a new 
form, with new powers, new lenfations, and new delires. 

The natural hiltory of butterflies, and moths, and beetles, and 
gnats, is full 01 euriouty ; fome of them pafs many months, and 
others even years, in their caterpillar or grub ftate ; they then, 
reft many weeks without food, Impended in the air, buried in 
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the earth, or fubmerfed in water; and change themfelves, dur- 
ing this time, into an animal apparently of a different nature: 
the ftomachs of lome of them, which, before, digcited vegetable 
leaves or roots, now only digeft honey; they have acquired- 
wings for the purpofe of feeking this new food, and a long pro- 
bofcis to. collect it from flowers, and, I fuppofe, the fenfe of 
fmell to detect the fecret places in flowers, where it is formed. 
The moths, which fly by night, have a much longer probofck 
rolled up under their chins like a watch fpring, which they ex- 
tend to collect the honey from flowers in their fleeping Hate, 
when they are doled, and the nectaries in confequence more 
difficult to be plundered. The beetle kind aie furniihed with 
an externa] covering of a hard material to their wings, that 
they may occafionally again make holes in the earth, in which 
they paffed the former ftate of their exiftence. 

But what 1110ft of all diftinguifb.es thefe new animals is, 
that they are new furniihed with the powers of re-produdbion; 
and that they now differ from each other in fex, which does 
not appear in their caterpillar or grub ftate. In fome of them, 
the change from a caterpillar into a butterfly, or moth, feems to 
be accomplished for the fole purpofe ot their propagation; 
fince they immediately die after this is ftnifhed, and take no 
food in the interim, as the filk-worm in this climate; though 
it is poffible, it might take honey as food, if it was prcfented' 
to it. For, in general, it would feem, that food of a more fti- 
mulating kind, the honey of vegetables, inftead of their leaves, 
was neceffary for the purpofe of the feminal re-produclion of 
thefe animals, exactly fimiiar to what happens in vegetables; 
in thefe the juices of the earth are fufficient for their purpofe of 
re-production by buds or bulbs; in which the hew plant feems 
to be formed by irritative motions, like the growth of their other 
parts, as their leaves or roots ; but, for the purpofe of feminal 
or amatorial re-produ6tion, where fenfalioa is requited, a more 
ftimulating food becomes neceffary for the anther, and ftigma; 
and this food is honey ; as explained in Sect. Xill. on Vege- 
table Animation. 

The gnat and the tadpole refemble each other in their change 
from na;ant animals, with gills, into aerial animals with lungs, 
and in their change of the element in which they live, and pro- 
bably of the food with which they are fupponed; and, laftly, 
with their acquiring in their new ftate the difference of fex, 
and the organs of feminal or amatorial re-produ£tion. While 
as, who is their companion in their former ftate of 
life, not being allowed to change his form and element, can 
only propagate, like vegetable buds, by the fame kind of irrita- 
tive. 
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tivc motions which produces the growth of his own body, 
without the feminal or amatorial propagation, which require 
fenfation ; and which, in gnats and tadpoles, Teems to require 
a change both of food and of refpiration. 

From hence I conclude, that, with the acquifition of new 
parts, new fenfations, and new defires, as well as new powers, 
are produced ; and this by accretion to the old ones, and not by 
distention of them. And, finally, that the moll eilential parts 
of the fyften, as the brain for the purpofe of fiillributiug the 
power of life, and the placenta for the purpofe of oxygenating 
the blood, and the additional absorbent veffels for the purpofe 
of acquiring aliment, are firft formed by the irritations above 
mentioned, and by the pieaiureible fenfations atcending thofe 
irritations, and by the exertions in consequence of painful fen- 
fations, fimilar to thofe of hunger and fulTocation. After thefe 
an apparatus of limbs for future ufes, or for the purpofe of 
moving the body in its prefent natant (late, and of lungs ior 
future refpiration, and of teftes for future re-production, are 
formed by the irritations and fenfations, and confequent exer- 
tions of the parts previouflyexifting, and to which the new 
•parts are to be attached. 

3. In confirmation of thefc ideas, it may be dbferved, that ail 
the parts of the body endeavour to grow, or to make additional 
parts to themfeives, throughout our lives, but are reftrained by 
the parts immediately containing them: thus, if the {kin be 
taken away, the fleihy parts beneath foon fiioot out new gra- 
nulations, called by the vulgar proud flefh. If the periofteum 
be removed, a fimilar growth commences from the bone. Now, 
in the cafe of the imperfect embryon, the containing or con- 
fining parts are not yet fupnofed to be formed, and hence there 
is nothing to reftrain its growth. 

4. By the parts of the embryon being thus produced by new 
apportions, many phenomena, both of animal and veeetable 
productions, receive an ealier explanation.; fuch as thatinany 
tcetufes are deficient at the extremities, as in a finger or a toe, 
or in the end of the tongue, or in what is called a hair-lip, with 
deficiency of the palate. For, if there ihould be a deficiency 
in the quantity of the firft nutritive particles laid up in the egg 
for the reception of the firft living filament, the extreme pans, 
as being laft formed, muff fhew this deficiency, by their being 
imperfect. 

This idea cf the growth of the embryon accords alfo with 
tlv: production of tome monfhous births, which confift of a 
duplicators of the limbs, as chickens with four legs ; which 
£ouIdcot occur, if the foetus was formed by the detention of 

an 
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an original ftamen, or miniature. For, if there fhould be a 
fuperiority of the firft nutritive particles laid up in the egg for 
the full living filament, it is eafy to conceive, that a duplica- 
ture of fome parts may he formed. And that fuch fuperflu- 
ous nourifhment fometirnes exifts, is evinced by the double yolks 
in fome eggs, which I fuppofe were thus formed previous to 
their impregnation by the exuberant nutriment of the hen. 

This idea is confirmed by the analogy of the monfters in the 
vegetable world alfo ; in which a duplicate or triplicate produc- 
tion of various parts of the flower is obfcrvable, as a triple nec- 
tary in fome columbines, and a triple petal in fome primrofes; 
and which are fuppofed to be produced by abundant nourifh- 
ment. 

3. If the embryon be received info a fluid, whofe hamulus is 
different, in fome degree, from the natural, as in the produc- 
tion of mule-animals, the new irritabilities or fenfibilities ac- 
quired by the increaiing or growing organized parts, may dif- 
fer, and thence produce parts not fimilar to the father, but of a 
kind belonging, in part, to the mother; and thus, though the 
original ftamen, Gr living ens, was derived totally from the fa- 
ther, yet new irritabilities or fenfibilities being excited, a change 
of form correfponding with them will be produced. Nor could 
the production of mules exift, if the ftamen or miniature of 
all the parts of the embryon is previoufly formed in the male 
femen, and is only diitended by nouri'nment in the female ute- 
rus. Whereas, this difficulty ceafes, if the embryon be fup- 
pofed to confift of a living filament, which acquires or makes 
new parts with new irritabilities, as it advances in its growth. 

The form, foiiduy, and colour of the particles of nutri- 
ment laid up for the reception of the firft: living filament, as 
well as their peculiar kind of ftimulus, may contribute to pro- 
duce a difference in the form, folidity, and colour of the foetus, 
fo as to refemble the mother, as it advances in life. This alfo 
may efpeciallv happen during the firft ftate of the exiftence of 
the embryon, before it has acquired organs, which can change 
thefe firft nutritive particles, as explained in No. 5. 2. of this 
Section. And as thefe nutritive particles are fuppofed to be 
fimilar to thofe which are formed for her own nutrition, it 
follows that the fcetus fhould fo far refemble the mother. 

This explains, why hereditary difeafes may be derived either 
from the male or female parent, as well as the peculiar form of 
either of their bodies. Some of thefe hereditary difeafes arc 
Jimply owing to a deficient activity of a part of the fvftem, as 
of the abforbent veiTels, which open into the cells or cavities of 
the body, and thus occafion dropfies. ' Others are, at the fame 

time, 
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time, owing to an increafe of fenfation, as in fcrophula and 
confumption : in thefe the obftru&ion of the fluids is rirft caufed 
by the inirritability of the vcdli'-; and the inflammation and 
1, arc caufed by the confequent increafe of 
1 rude i part. Other hereditary difeafes, as 
the enilepfy, and otheT convulfionsj coniift in too great volun- 
tary exertions, in confequence of difagreeable fenfation in fome 
■ i.ilar difeafed part. Now, as the pains which occafion 
convulfioas are owing to defect of the a&ion of the dif- 
eafed part, as (hewn in Seel. XXXIV. it is plain, that all thefe 
hereditary difeafes may have their origin either from defective 
irritability, derived from the father, or from deficiency of the 
ftimulus of the nutriment derived from the mother. In either 
cafe the efredt would be fnnilar; as a fcrophulous race is fre- 
quently produced among the poor from the deficient ftimulus of 
■bad diet, or of hunger; and among the rich, by a deficient irri- 
tability, from their having been long accuftomed to too great 
ftimulus, as of vinous fpiiit. 

• 6. From this account of re -production it appears, that all 
animals have a fnnilar origin, viz. from a Angle living filament ; 
and that the difference of their forms and qualities has arifen 
only from the different irritabilities and fenfibilities, or volunta- 
ries, or affociabilities, of this otiginal living filament, and, per- 
haps, in fome degree, from the different forms of the particles 
of the fluids by which it has been at iirft ftimulated into activity. 
And that from hence, as Linnseus has conjectured in refpe£t to 
the vegetable world, it is not impoflible but the great variety of 
fpecies of animals which now tenant the earth, may have had 
their origin from the mixture of a few natural orders : and that 
thofe animals and vegetable mules which could continue their 
fpecies, have done fo, and conftitute the numerous families of 
animals and vegetables which now exift; and that thofe mules 
winch were produced with imperfect organs of generation, pe- 
ritfied without re-production, according to the obfervation of 
Ariftotle ; and are the animals which we now call mules. Se? 
Botanic Garden, Part II. Note on Diawhus. " 

Such, a promifcuous intcrcourfe of animals is faid'to exift at 
this day, in New South Wales, bv Captain Hunter: and that 
not only amongft the quadrupeds and birds of different kinds, 
but even amongft the filh, and, as he believes, amongft the ve- 
getables. He fpeaks of an animal between the opoffum and the 
kangaroo, from the fize of a (heep to that of a rat. Many fifh 
1 -1 to partake of the ihark ; fome with a fkait's head and 
(houlders, and the hind part of a fhark; others with a lhark's 
head, and the body of a mullet ; and fome with a fhark's head, 

and 
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and the flat bodv of a fting-ray. Many birds partake of the 
parrot; foene have the head, neck, and bill of a parrot, with 
long ihaigh: feet and legs ; others with legs and feet of a pan ot, 
with bead and neck fcf a fea^gulL Voyage to South Wales, by- 
Captain John Hunter, p. 68. 

7. Ail animals, therefore, I contend, have a fimilar caufe of 
their organization, originating from a fingle living hlament, 
endued, indeed, with different kinds of in liabilities and fenfibi- 
lities, or of animal appetencies, which exift in every gland, and 
in every moving organ oi' the body, and are as effential to living 
organization, as chemical affinities .are to certain combinations 
of inanimate matter. 

If I might be indulged to make a fimile in a philosophical 
•work, I fhould fay, that the animal appetencies are not only 
perhaps lefs numerous originally than the chemical affinities, 
but that, like thefe latter, they change with everv new combi- 
nation ; thus vital air and azote, when combined, produce ni- 
trous acid ; which now acquires the property of diffolving filver : 
fo, witli every new additional part to the embryon, as of the 
throat or lungs, I fuppofe a new animal appetency to be pro- 
duced. 

In this early formation of the embryon from the irritabilities, 
fenfibilities, and affociabilities, and confequent appetencies, the 
faculty of volition can fcarcely be fuppofed to have had its birth. 
For about whatcan the foetus deliberate, when it has no choice of 
objecls ? But in the more advanced ftate of the foetus, it evident- 
ly poffeifes volition ; as it frequently changes its attitude, though 
it feerns to deep the gieateft part of its time; and afterwards the 
power of volition contributes to change or alter many parts of 
the body daring its growth to manhood, by our early modes of 
exertion in the various departments of life. All theie faculties 
then conftitute the vis fabricatrix, and the vis confervatrix. as 
well as the vis medicatrix of nature, fo much fpoken of, but fo 
little undcrftood by philofophers. 

8. When we revolve in our minds, ftrft, the great changes 
which we fee naturally produced in animals after their nativity, 
as in the production of the buttcrflv with painted wings from the 
crawling caterpillar ; or of the reipiring frog from the fubna- 
tant tadpole ; from the feminine boy to the bearded man, and 
from the infant girl to trie laclefccnt woman ; both which 
changes may be prevented by certain mutilations of the glands 
neceffary to re -production. 

Secondly, when we think over the great changes introduced 
into various animals by artificial or accidental cultivation, as in 
Lorfes, which we have exercifed for the different purpofes of 

flrength 
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ftrength or fwiftnefs, in carrying burthens, or in running races ; 
or in dogs, which have been cultivated for flrength and cou- 
rage, as the bull-dogs ; or for acutenefs of his fenfe of fmell, as 
the hound and fpaniel ; or for the fwiftnefs of his foot, as the 
greyhound ; or for his fwiinming in the water, or for drawing 
ihow fledges, as the rough-haired degsof the north; or laftly, 
as a play-dog for children, as the lap-dog; with the changes of 
the forms of the cattle, which have been domefticated from the 
greateft antiquity, as camels, and fheep, which have undergone 
to total a transformation, that we are now ignorant from what 
fpecies of wild animals they had their origin. Add to thefe the 
great changes of fhape and colour which we daily fee produced 
in fmaller animals from our domeflication of them, as rabits, 
or pidgeons ; or from the difference of climates and even of fea- 
fons ; thus the fheep of warm climates are covered with hair 
inftead of wool ; and the hares and partridges of the latitudes 
which are Ion" - buried in fnow, become white during the win- 
ter months : add to thefe the various changes produced in the 
forms of mankind, by their early modes of exertion ; or by the 
difeafes, occalioned by their habits of life; both of which be- 
came hereditary, and that through many generations. Thofe 
who labour at the anvil, the oar, or the loom, as well as thofe 
who carry fedan-chairs, or who have been educated to dance 
upon the rope, are diftinguifhable by the fhape of their limbs ; 
and the difeafes occafioned by intoxication deform the counte- 
nance with leprous eruptions, or the body with, tumid vifcera, 
or the joints with knots and diflortions. 

Thirdly, when .we enumerate the great changes produced in- 
die fpecies of animals before their nativity : thefe are fuch as rc- 
femble the form or colour of their parents, winch have been 
altered bv the cultivation or accidents above related, and are 
thus continued to their pofteritv. Or they are changes pro- 
duced by the mixture of fpecies, as in mules ; or changes pro- 
duced probably by the exuberance of nourifhment fuppliedto 
the foetus, as in monftrous births with additional limbs: many 
of thefe enormities of fhape are propagated, and continued as 
a variety at leaft, if not as a new fpecies of animal. I have 
fesn a breed of cats with an additional claw on every foot; of 
poultry alio, with an additional claw, and with wings to their 
feet ; and of others without rumps. Mr. Euffon mentions a 
breed of dogs without tails, which are common at Rome and 
at Naples, which he luppofes to have been produced by a cuf- 
tom, long cftablifhed, of cutcing their tails dole off. There are 
many kinds of pigeons, admired for their peculiarities, which 
are moniters thus produced and propagated. And to thefe muft 

be 
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be added die changes produced by die imagination of die it ale 
parent, as will be treated of more at large in No. 6. of this S( 

When we confider all thefe changes of animal form, and 
innumerable others which may be collected from the books of 
natural hiflory, we cannot but be convinced, that the foetus, or 
embryon, is formed by apportion of new parts, and not by the 
diftention of a primordial neft of germs, included one within 
another, like the cups of a conjurer. 

Fourthly, when we revolve in our minds the great fimilarity 
of ftructure which obtains in all the warm-blooded rnimals, 
as well quadrupeds, birds, and amphibious animals, as in man- 
kind ; from the moufe and bat, to the elephant and whale ; one 
is led to conclude, that they have alike been produced from a 
fimilar living filament. In forae, this filament, in its advance 
to maturity, has acquired hands and fingers, with a fine fenfo 
of touch, as in mankind: in others it has acquired claws or ta- 
lons, as in tygers and eagles: in others, toes, with an interven- 
ing web, or membrane, as in feais and geefe : in others it has 
acquired cloven hoofs, as in cows and fwine ; and whole hoofs 
in others, as in the horfe. While, in the bird kind, this original 
living filament has put forth wings inftead of arms or legs, and 
feathers inftead of hair. In fome it has protruded horns on the 
forehead, inftead of teeth in the fore part of the upper jaw: in 
others, tu (lies inftead of horns; and in others, beaks inftead 
of either. And all this exactly as is daily feen in the tranfmu- 
tations of the tadpole, which acquires legs and lungs when he 
wants thern, and lofes his tail when it is no longer of fervice 
to him. 

Fifthly, from their firft rudiment, or priir.crdium, to the ter- 
mination of their lives, all animals undergo perpetual transfor- 
mations, which are, in part, produced by theii own exertions, in 
coniequence of their defires and averfions, of their pL afures and 
their pains; or of irritations, or of affociations ; and many of 
thefe acquired forms or propensities are tranfmitted to their 
pofterity. See Sea. XXXI. i. 

As air and water are fupplied to animals in fufficient profu- 
sion, the three great objects of defire, which have ehanged the 
forms of many animals by their exertions to gratify them, are 
of loft, hunger, and fecuritv. A great want of one part 
of the animal world has confided in the dciire of the excluiivc 
poffeffion of the females; and thefe have acquired weapons to 
combat each other for this purpofe, as the very thick, iliield- 
like, homy fkiri on the (boulder of the boar, is a defence only 
againft animals of his own ipecies, who fliike obliquely up- 
wards ; ncr are his tufhes for other purpofes, except to defend 

himfelf, 
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himfelf, as he is not naturally a carnivorous animal. So the 
horns of the frag are fharp, to offend his adveffary ; but are 
branched, for the purpofe of parrying or receiving the thrufts 
of horns (imilar to his own, and have therefore been formed 
for the purpofe of combating other flags for the exclufive pof- 
feffion of the females, who are obferved, like the ladies in the 
times of chivalry, to attend the car of the victor. 

The birds which do not carry food to their young, and do 
not therefore marry, are armed with fpurs for the purpofe of 
fighting for the exclufive pofleffion of the females, as cocks 
and quails. It is certain, that thefe weapons are not provided 
for their defence againft other advcrfaries, becaufe the females 
of thefe fpecies are without this armour. The final caufe of 
this contefr. amongft the males feems to be, that the ftrongeffc 
and moft active animal fhould propagate the fpecies, which 
fhould thence become improved. 

Another great want confifts in the means of procuring food, 
which has diverfified the forms of all fpecies of animals. Thus* 
the nofe of the fwine has become hard, for the purpofe of turn- 
ing up the foil in fearch of infe&s and of roots. The trunk of 
the elephant is an elongation of the nofe, for the purpofe of 
pulling down the branches of trees for his food, and for taking 
up water without bending his knees. Beafts of prey have ac- 
quired ftrong jaws or talons. Cattle have acquired a rough 
tongue and a rough palate, to pull off the blades of grafs, as 
cows and flieep. Some birds have acquired harder beaks to 
crack nuts, as the parrot : others have acquired beaks adapted 
to break the harder feeds, as fparrows : others, for the fofter 
feeds of flowers, or the buds of trees, as the finches : other 
birds have acquired long beaks, to penetrate the moifter foils in 
fearch of infects or roots, as woodcocks ; and others, broad 
ones, to filtrate the water of lakes, and to retain aquatic infects. 
All which feem to have been gradually produced, during many 
generations, by the perpetual endeavour of the creatures to fupply 
the want of food, and to have been delivered to their poftcrity, 
with conftant improvement of them, for the purpofes required. 

The third great want amongft animals is that of fecurity, 
which feems much to have diverfified the forms of their bodies, 
and the colour of them : thefe confift in the means of efcaping 
other animals more powerful than themfelves. Hence fome 
animals have acquired wings inftead of legs, as the fmaller 
birds, for the purpofe of efcape: others, great length of fin, or 
of membrane, as the flying-fifh and the bat : others, great fwift- 
nefs of foot, as the hare : others have acquired hard or armed 
/hells, as the tortoife and the echinus marinus. 

C c c The 
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The contrivances for the pui pofes of fecurity extend even to 
vegetables, as is feen in the wonderful and various means of their 
concealing or defending their honey from infect^, and their feeds 
from birds. On the other hand, fvviftnefs of wing has been ac- 
quired by hawks and fwallows, to purfue their prey; and a 
proboicis, of admirable ftructure, has been acquired by the bee, 
the moth, and the humming-bird, for the purpofe of plundering 
the nectaries of flowers. All which feem to have been formed 
by the original living filament, excited into action by the necef- 
fities of the creatures which poffefs them, and on which their 
exiftence depends. 

From thus meditating on the great fimilarity of the ftru&ure 
of the warm-blooded animals, and, at the fame time, of the great 
changes they undergo, both before and after their nativity, and 
by coniidering in how minute a portion of time many of the 
changes of animals above defcribed have been produced ; would 
it be too bold to imagine, that, in the great length of time fince 
the earth began to exift, perhaps millions of ages before the. 
commencement of the hiftory of mankind, — would it be too 
bold to imagine, that all warm-blooded animals have arifen 
from one living filament, which the great First Cause 
endued with animality, with the power of acquiring new parts, 
attended with new propenfities, directed by irritations, fenfations, 
volitions, and afTociations ; and thus pofTeffkig the faculty of 
continuing to improve by its own inherent activity, and of de- 
livering down thofe improvements, by generation, to its pofte- 
rity, world without end ! 

Sixthly, The cold-blooded animals, as the fifh tribes, which 
are furnifhed with but one ventricle of the heart, and with gills 
inftead of lungs, and with fins in (lead of feet or wings, bear a. 
great fimilarity to each other; but they differ, neverthelefs, fo 
much in their general ft.ru6T.ure from the warm-blooded animals^ 
that it may not feem probable, at firft view, that the fame living 
filament could have given origin to this kingdom of animals, 
as to the former. Yet are there fome creatures, which unite 
or partake of both thele orders of animation, as the whales and 
feals ; and more particularly the frog, who changes from an 
aquatic animal furnifhed with gills, to an aerial one furnifhed 
with lungs. 

The numerous tribes of infects without wings, from the fpi- 
der to the fcorpion, from the flea to die lobfter ; or with wings, 
from the gnat and the ant to the wafp and the dragon-fly, dif- 
fer fo totally from each other, and from the rcd-bloodcd dafTes 
above defcribed, both in the forms of their bodies, and their 
modes of life , befides the organ of fenfe which they feem to pof- 
fefs 
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fefs in their antennae or horns, to which it has been thought by 
fome naturalifts, that other creatures have nothing fimilar; that 
it can fcarcely be fuppofed that this nation of animals could 
have been produced by the fame kind of living filament, as the 
red-blooded claffes above mentioned. And yet the changes 
which many of them undergo in their early ftate to that of their 
maturity, are as different as one animal can be from another : as 
thofe of the gnat, which paffes his early ftate in water, and 
then ftretching out his new wings, and expanding his new lungs, 
rifes in the air; as of the caterpillar, and bee-nymph, which 
on vegetable leaves or farina, and at length, burfting from 
their fclf-formed graves, become beautiful winged inhabitants 
of the ikies, journeying from flower to flower, and nourifhed 
by the ambrofial food of honey. 

There is ftill another clafs of animals, which are termed ver- 
mes by Linnaeus, which are without feet, or brain, and are 
hermaphrodites, as worms, leeches, fnails, fhell-fifh, coralline 
infects, and fponges; which polfefs the fimpleft ftruclure of" all 
animals, and appear totally different from thofe already defcrib- 
cd. Tbc iimplicity of their ftrudture, however, can afford 
no argument againft their having been produced from a living 
filament as above contended. 

Laft of all, the various tribes of vegetables are to be enume- 
rated amonglt the inferior orders of animals. Of thefe the an- 
thers and ftigmas have already been fhewn to poffefs fome or- 
gans of fenfe, to be nourifhed by honey, and to have the power 
of generation like infedts, and have thence been announced 
amongft the animal kingdom in Sect. XIII. and to thefe muff 
be added the buds and bulbs which constitute the viviparous off- 
fpring of vegetation. The former I fuppofeto be beholden to 
a fingle living filament for their feminal or amatorial procrea- 
tion ; and the latter to the fame caufefortheir lateral or branch- 
ing generation, which they poffefs in common with the poly- 
pus, taenia, and volvox; and the fimplicity of which is an ar- 
gument, in favour of the fimilarity ot its caufe. 

Linnaeus fuppofes, in the Introduction to his Natural Orders, 
that very few vegetables were at Hi ft created, and that their 
numbers were increafed by their intermarriages, and adds, fua- 
dent hrec Creatoris leges a fimplicibus ad compofita. Many 
other changes feem.to have arifen in them by their perpetual 
conteft for light and air above ground, and for food or moif- 
rure beneath the foil: as noted in Botanic Garden, Part II. 
Note on Cufcuta. Other changes of vegetables from climatej 
or other caulcs, are, remarked in the note on Curcuma in the 
lame work. From thefe one might be led to imagine, that each 

plant 
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plant at firfl confided of a fingle bulb or flower to each root, 
as the gentianella and daily; and that in the conteft for air and 
light, new buds grew on the old decaying flower-ftem, fliout- 
jng down their elongated roots to the ground ; and that in pro- 
cess of ages, tall trees were thus formed, and an individual bulb 
became a fwarm of vegetables. Other plants, which, in this 
conteft for light and air, were too flender to rife by their own 
ftrength, learned, by degrees, to adhere to their neighbours, ei- 
ther by putting forth roots like the ivy, or by tendrils like the 
vine, or by fpiral contortions like the honey-fuckle ; or by 
growing upon them like the mifleto, and taking nourifliment 
from their barks ; or by only lodging or adhering on them, and 
deriving nourishment from the air, as tillandfia. 

Shall we then fay, that the vegetable living filament was ori- 
ginally different from that of each tribe of animals above de- 
scribed? And that the productive living filament of each of 
thofe tribes was different originally from the other ? Or, as the 
earth and ocean were probably peopled with vegetable produc- 
tions long before the exiftence of animals, and many families 
of thefe animals long before other families of them, (hall we 
conjecture, that one and the fame kind of living filaments is, 
and has been the caufe of all organtic life ? 

This idea of the gradual formation and improvement of the 
animal world, accords with the obfervations of fome modem 
philofophers, 'who have fuppofed, that the continent of Ame- 
jica has been raifed out of the ocean at a later period of time 
than the other three quarters of the globe, which they deduce 
from the greater comparative heights of its mountains, and the 
confequent greater coklnefs of its refpedtive climates,' and from 
the lefs fize and ftrength of its animals, as the tygers and alie- 
nators, compared with thofe of Alia or Africa. And laftlv, 
from the lefs progrefs in the improvements of the mind of its 
inhabitants in refpecl: to voluntary exertions. 

This idea of the gradual formation and improvement of the 
animal world, feems not to have been unknown to the ancient 
philofophers. Plato having probably obferved the reciprocal 
generation of inferior animals, as mails and worms, was of 
opinion, that mankind, with all other animals, were originally 
hermaphrodites during the infancy of the world, and were, in 
procefs of time, feparated into male and female. The breads 
and teats of all male quadrupeds, to which no ufe can be now 
afligned, adds, perhaps, fome fhadow of probability to this opi- 
nion. Lmnasus excepts the horfe from the male quadrupeds, 
who have teats ; which might have fhewn the earlier origin of 
his exiftence- but Mr. T. Hunter aliens, that he has difco- 

vered 
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yercd the veftiges of them on his (heath, and has, at the fame 
time, enriched natural hiftory with a very curious fad con- 
cerning the male pigeon ; at the time of hatching the eggs, 
both the male and female pigeon undergo a great change in 
their crops, which thicken and become corrugated, and fecrete 
a kind of milkv fluid, which coagulates, and with which alone 
they, for : d their young, and afterwards feed them 

with this d fluid mixed with other food. How tin's 

refembiej the breads of female quadrupeds after the production 
of their young! and how extraordinary that the male fhould 
at this time give milk as well as the female ! See Botanic Gar- 
den, Part II. Note on Curcuma. 

The late Mr. David Hume, in his pofthumous works, places 
the powers of generation much above thofe of our boafted rea- 
fon ; and adds, tiiat reafon can only make a machine, as a clock 
or a (hip, bat the power of generation makes the maker of the 
machine ; and probably from having obferved, that the greater! 
part of the earth lias been formed out of organic recrements ; 
as the immenfe beds of limeftone, chalk, marble, from the fhells 
of iiili ; and the cxtenfive provinces of clay, fandfrone, iron- 
lfone, coals, from decompofed vegetables ; all which have been 
firfr. produced by generation, or by the fecretions of organic 
life : he concludes, that the world itfelf might have been gene- 
rated rather than created; that is, it might have been gradually 
produced from very fmall beginnings, increafing by the activity 
of its inherent principles rather than by a fudden evolution of 
the whole by the Almighty fiat. — What a magnificent idea of 
the infinite power of The Great Architect! The 
Cause of Causes! Parent of Parents! Ens En- 
tium ! 

For if we may compare infinities, it would feem to require 
a greater infinity of power to caufe the caufes of effects, than 
to caufe the effects themielves. This idea is analogous to the 
improving excellence obfervable in every part of the creation; 
fuch as in the progreffive increafe of the folia or habitable parts 
of ihe earth from water, and in the progreffive increafe of the 
wiidom and happinefs of its inhabitants; and is confonant to 
the idea of our prefent fituation, being a ftate of probation, 
which, by our exertions, we may improve, and areconfequent- 
or our actions. 

V. 1. The efficient caufe of the various colours of the e^gs 
of birds, and of the hair and feathers of animals, is a fubjedt 
lb curious, that I (hall beg to introduce it in this place. The 
cqIp; ny animals feem adapted to their purpofes of con- 

ceal:: < cither to avoid danger, |r to fpring upon 

their 
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their prey. Thus the fmke, and wild-cat, and leopard, are fo 
coloured as to refemble dark leaves and their lighter interfaces ; 
birds refemble the colour of the brown ground, or the green 
lodges which they frequent ; and moths and butterflies are eo- 
I like the (lowers which they rob of their honey. Many 
inftances are mentioned of this kind in Botanic Garden, Part 
II. Note on Rubia. 

Thefe colours have, however, in fome inftances, another ufe, 
as the black diverging area from the eyes of the fvvan ; which, 
as iiis eyes are placed lefs prominent than thofe of other birds, 
for the convenience of putting down his head under water, 
prevents the rays of light from being reflected into his eye, and 
thus dazzling his fight, both in air and beneath the water, 
which muft have happened if that furface had been white like 
the reft of his feathers. 

There is a ftill more wonderful thing concerning thefe co- 
lours, adapted to the purpofe of concealment ; which is, that 
the eggs of birds are fo coloured as to refemble the colour of the 
adjacent objects and their interftices. The eggs of hedge-birds 
are green ifh, with darkfpots; thofe of crows and magpies, 
which are feen from beneath through wicker nefts, are white, 
with dark fpots ; and thofe of larks and partridges are ruffet or 
brown, like their nefts or fituations. 

A thing ftill more aftonifhing is, that many animals, in coun- 
tries covered with fnow, become white in winter, and are faid • 
to .change their colour again in the warmer months, as bears, 
hares, and partridges. Our domefticated animals lofe their na- 
tural colours, and break into great variety, as horfes, dogs, pi- 
geons. The final caufe of thefe colours is ealily undcrftood, 
as they ferve fome purpofes of the animal ; but the efficient 
caufe would feem almoft beyond conjecture. 

Firft, the choroid coat of the eve, on which the femi-tranf- 
parent retina is expanded, is of different colour in different ani- 
mals : in thofe which feed on grafs it is green ; from hence there 
wduld appear fome connection between the colour of the cho- 
roid coat and of that conftantly painted on the retina by the 
: ; grafs. Now, when the ground becomes covered with 
mow, it would feem, that that action of the retina which is 
called whitenefs, being conftantly excited in the eye, may be 
gradually imitated by the extremities of the nerves of touch, or 
retc mucofum of the fkin. And if it be fuppofed, that the ac- 
tion cf the retina, in producing the perception of any colour, 
confifts in fo difpoiing its own fibres or furface as to reflect 
thofe coloured rays only, and tranfmit the others like foap-bub- 
bles, then that part of the retina which gives us the perception 

of 
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of fnow, mud:, at that time, be white ; and that which gives 
us the perception of grafs, muft be green. 

Then, if, by the laws of imitation, as explained in Seel. XII. 
33. and XXXIX. 6. the- extremities of the nerves of touch, in 
the rete mucofum, be induced into fimilar action, the fkin, or 
feathers, or hair may, in like manner, fo difpofe their extreme 
fibres, as to reflect white; for it is evident, that all theie parts 
were originally obedient to irritative motions dining their 
growth, and probably continue to be fo; that thole irritative 
motions are not liable, in a healthy ftate, to be fucceeded by 
fenfation ; which, however, is no uncommon thing in their dif- 
eafed ftate, or in their infant ftate, as in plica polonica, and in 
very young^pen-feathers, which are ftill full of blood. 

It was Ihevvn in Seel. XV. on the Produdtion of Ideas, that 
the moving organ of fenfe, in fome circumftances, refembled 
the object which produced that motion. Hence it may be con- 
ceived,' that the rete mucofum, which is the extremity of the 
nerves ot touch, may, by imitating the motions of the retina, 
become coloured. And thus, like the fable of the cameleon, all 
animals may poflefs a tendency to be coloured fome what like 
the colours they raoft frequently infpect ; and finally, that co- 
lours may be thus given to the egg-fhell by the imagination of 
the female parent ; which fliell is previously a mucous mem- 
brane, endued with irritability, without which it could not cir- 
culate its fluids, and increafe in its bulk. Nor is this more 
wonderful than that a fingle idea of imagination fhould, in an 
inftant, colour the whole furface of the body of a bright fcarler, 
as in the blufh of fhame, though by a very different proceis. 
In this intricate fubject, nothing but loofe analogical conjectures 
can be had, which may, however, lead to future difcoveries ; 
but certain it is, that both the change of the colour of ani-. 
mals to white in the winters of fnowy countries, and the fppts 
on birds eggs, muft have fome efficient caufe; fince the uni- 
formity of their production (hews it cannot arife from a fortui- 
tous concurrence of circumftances : and how is this efficient 
caufe to be detected, or explained, but from its analogy to 
other animal facts? 

2. The nutriment fupplied by the female parent in viviparous 
animals, to their young progeny, may be divided into three kinds, 
correfponding with the age of 'the new creature. 1. The nu- 
triment contained in the ovum, as previouflv prepared for the 
embryon in the ovary. 2. The liquor amnii prepared for the 
foetus in the uterus, and in which it fwims : and, laftly, the 
milk prepared in the pectoral glands of the new-born child. 
There is reafon to conclude, that varietv of changes may be 

produced, 
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produced, in the new animal, from all thefe fources of nutri- 
ment, but particularly from the firft of them. 

The organs of digeftion and of fanguificationin adults, and 
afterwards thofe of fecretion, prepare or feparate the particles 
proper for noui iihment, from other combinations of matter, or 
re-combine them into new kinds of matter, proper to excite into 
action the filaments which abi'orb or attract them by animal ap- 
petency. In this procefs we mufl attend not only to the action 
of the living filament which receives a nutritive particle to its 
boiom, but alfo to the kind of particle, in refpect to form, or 
lite, or colour, or hardnels, which is thus previously prepared 
for it by digeftion, ianguification, and fecretion. Now, as the 
firft filament of entity cannot be furnifhed with the pieparative 
organs above mentioned, the nutritive particles, which are at 
firft to be received by it, are prepared by the mother, and de- 
pofited in the ovum ready for its reception. Thcfe nutritive 
particles mult be fuppoied to differ in fome refpect.s, when thus 
prepared by different animals. They may differ in tize, iolidity, 
colour, and form ; and yet may be fufficiently congenial to the 
living filament to which they are applied, as to excite its activity 
by their flimulus, and its animal appetency to receive them, and 
to combine them with itfelf into organization. 

By this firft nutriment, thus prepared for die embryon, is not 
meant the liquor amnii, which is produced afterwards, nor the 
larger exterior parts of the white of the egg; but the fluid pre- 
pared, I fuppole, in the ovary of viviparous animals, and that 
which immediately furrounds the cicatricula of an impregnated 
egg, and is vifible to the eye in a boiled one. 

Now, thefe ultimate particles of animal matter, prepared by 
the glands of the mother, may be fuppofed to refemble the fitm* 
lar ultimate particles which were prepared for her own nourifh- 
ment ; that is, to the ultimate panicles of which her own or- 
ganization confifts. And that hence, when the'fe become com- 
bined with the new embryon, which, in its early ftate, is not 
furnifhed with ftomach or glands to alter them, that new em- 
bryon will bear fome refemblance to the mother. 

This feems to be the origin of the compound forms of mules, 
which evidently partake of both parents, but principally of the 
male parent. In this production of ch':mer::s, the ancients 
feem to have indulged their fancies ; whence the fphinxes, grif- 
fins, dragons, centaurs, and minotaurs, which are vanifhed from 
modern credulity. 

It would feem, that, in thefe unnatural conjunctions, when 
the nutriment tl« ,./ the female was fo ill adapted to iti- 

mulare the living filament, derived from the male, into a&ieft, 

and 
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and to be received or embraced by it, and combined with it into* 
organization, as not to produce the organs neceffary to life, as 
the brain, or heart, or ftomach, that no mule was produced. 
Where all the parts neceff.iry to life, in thefe compound ani- 
mals, were formed fufficiently perfect, except the parts of ge- 
neration, thofe animals were produced which are now called 
mules. 

The formation of the organs of fexual generation, in contra - 
diftinction to that by lateral buds, in vegetables, and in fome 
animals, as the polypus, the taenia, and the volvox, feems the 
chef d'eeuvre, the maftcr-pie.ee of nature ; as appears from 
many flying infects, as in moths and butterflies, who feem to 
undergo a general change of their forms folely for the purpofe of 
fexual re-production ; and in all other animals this organ is not 
complete till the maturity of the creature. Whence it happens, 
that, in the copulation of animals of different fpecies, the parts ne- 
ceflary to life are frequently completely formed ; but thofe for the 
purpofe of generation are defective, as requiring a nicer organi- 
zation, or more exact coincidence of the particles of nutriment 
to the irritabilities or appetencies of the original living filament. 
Whereas thofe mules where all the parts could be perfectly 
formed, may have been produced in earlier periods of time, and 
may have added to the numbers of our various fpecies of ani- 
mals, as before obferved. 

As this production of mules is a conftant effect from the con- 
junction of different fpecies of animals, thofe between the horfe 
and the female afs always refembling the horfe more than the 
afs ; and thofe, on the contrary, between the male afs and the 
mare always refembling the afs more than the mare ; it cannot 
be afcribed to the imagination of the male animal, which can- 
not be fuppofed to operate fo uniformly ; but to the form of the 
firft nutritive particles, and to their peculiar ftiinulus exciting 
the living filament to felect and combine them with itfelf. 
There is a fimilar uniformity of effect in refpedt to the colour 
of the progeny produced between a white man and a black 
woman, which, if I am well informed, is always of the mulatto- 
kind, or a mixture of the two ; which may perhaps be imputed 
to the peculiar form of the particles of nutriment fupplied to 
the embryon by the mother at the early period of itsexiftence, 
and their peculiar ftimulus ; as this effect, like that of the mule 
progeny above treated of, is uniform and confident, and cannot 
therefore be afcribed to the imagination of either of the parents. 
^ Dr. Tbunberg obferves, in his Journey to the Cape of 
Good Hope, that there are fome families, which have defcended 
from blaciw in the female line for three generations. The firfi: 
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generation proceeding from an European, who married a tawny 
ilavc, remains tawny, but approaches to a white complexion ; 

but the children of the third generation, mixed with Europeans, 
become quite white, and are often remarkably beautitul. v. i.p. 

112. 

When the embryon has produced a placenta, and furnimed 
itfelf with veffels for felection of nutritious particles, and for 
oxygenation of them, no great change in its form or colour 
is likely to be produced by the particles of fuftenance it now 
takes from the fluid, in which it is immerfed ; becaule it has 
now acquired organs to alter or new combine them. Hence 
it continues to grow, whedier this fluid, in which it fwims, 
be formed by the uterus, or by any other cavity of the 1 
as in extra-uterine geftation ; and which would feem to be 
produced by the ftimuius of the foetus on the fides of the en 
where it is found, as mentioned before. And thirdly, there is 
ftill lefs reafon to expect any unnatural change to happen to 
the child, after its birth, from the difference of the milk it now 
takes ; becaufe it has acquired a ftomach, and lungs, and 
glands, of fufficient power to decompose and re-combine the 
milk ; and thus to prepare from it the various kinds of nutritious 
particles, which the appetencies of the various fibrils or nerves 
may require. 

From all this reafoning I would conclude, that though the 
imagination of the female may be fuppofed to affect, the em- 
bryon, by producing a difference in its early nutriment; yet 
that no fuch power can affeit it after it has obtained a placenta 
and other organs, which may felect or change the food which 
is prefented to it either in the liquor amnii or in the milk. Now, 
as the eggs in pullets, like the feeds in vegetables, are produc- 
ed gradually, long before they are impregnated, it does not ap- 
pear how any fudden effect of imagination of the mother, at the 
time of impregnation, can produce any confiderable change in 
the nutriment already thus laid up for the expected or dclired 
embryon. And that hence any changes of the embryon, ex- 
cept thofe uniform ones in the production of mules and mu- 
lattoes, more probably depend on the imagination of the male 
parent. At the fame time it iecms manifeft, that thofe mon- 
ffcrous births, which confift in fome deficiencies only, or fome 
redundancies of parts, originate from the deficiency or redun- 
dance ot the firft: nutriment prepared in the ovary, or in the part 
of the egg immediately furrounding the cicatricula, as describ- 
ed above ; and which continues fome time to excite the firft 
living filament into a&ion, after the fimple animal is complet- 
ed; or ce^ics to excate it, before the complete form is accom- 
plished. 
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plifhed. The former of thefe circumftances is evinced by the 
eggs with double yolks, which frequently happen to our do- 
mefticated poultry, and which, I believe, are fo formed before 
impregnation, but which would be well worth attending to 
both before and alter impregnation, as it is probable fomething 
valuable on this fubject might be learnt from them. The latter 
circumftance, or that of deficiency of original nutriment, may- 
be deduce^ from reverfe analogy. 

There are, however, other kinds of monllrous births, which 
neither depend on deficiency of parts, nor fupernumerary ones; 
nor are owing to the conjunction of animals of different fpe- 
cies ; but which appear to be new conformations, or new dif- 
pofitions of parts' in refpedt to each other, and which, like the 
variation of colours and forms of our domeflicated animals, 
and probably the fexual parrs of all animals, may depend on the 
imagination of the male parent, which we now come to con- 
sider. 

VI. 1. The nice actions of the extremities of our various 
.glands are exhibited in their various productions, which are be- 
lieved to be made bv the gland, and not previoufly to exift as 
iuch in the blood. Thus the glands, which conititute the liver, 
make bile; thofe of the ftomach make gaftric acid; thofe be- 
neath the jaw, faliva; thofe of the ears, ear-wax, and the like. 
Every kind of gland mull poflefs a peculiar irritability, and pro- 
.bably a fenfibility, at the early .ftate of its exiftence; and muft 
•be fuinilhed with a nerve of fenfe, or of motion, to perceive, 
and to felect, and to combine the particles, which com£)fe the 
.fluid it fecretes. And this nerve of fenfe, which perceives the 
different articles which compofe the blood, muft at leaft be con- 
ceived to* be as fine and fubtile an organ as the optic or audi- 
tory nerve, which perceives light or found. See Seel. XIV. 9. 

But in nothing is this nice action of the extremities of the 
blood-veiTels fo wonderful as in the production of contagious 
matter. A fmall drop of variolous contagion, diffufed in the 
blood, or perhaps only by being inferted beneath the cuticle,, 
after a time, (as about a quarter of a lunation) excites the ex- 
treme velTels of the fkin into certain motions, which produce a 
limilar contagious materia', filling it with a thoufand pultules. 
So that by irritation, or by fenfation in confequence of irritation, 
or by alTociation of motions, a material is formed by the extre- 
mities of certain cutaneous vefTels, exactly fimilar totheftimu- 
flating material, which caufed the irritation, or confequent fen- 
fation, or alTociation. 

Many glands of the body have their motions, and in confe- 
quence their fecreted fluid, affected by pleafureable or painfull 

ideas, 
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ideas, fincc thev are, in many inftances, influenced by fenfitive af- 
•fociations, as \veil as by the irritations of the particles of the paff- 
jng blood. Thus the idea of meat, excited in the minds of hun- 
gry dogs, by their fenfe of vifion, or of fmell, increafes thedif- 
charge of faliva, both in quantity and vifcidity ; as is feen in its 
hanging down in threads from their mouths, as they ftand round 
a dinner-table. The fenfations of pleafure, or of pain, of pe- 
culiar kinds, excite, in the fame manner, a great difcharge of 
tears; which appear alfo to be more faline at the time of their 
fecretion, from their inflaming the eyes and eye-lids. The 
palenefs from fear, and the blufh of ihaine, and of joy, are 
other inftances of the effects of painful, or pleafureable fenfa-. 
tions, on the extremities of the arterial fyftem. 

It is probable, that the pleafureable fenfation excited in the 
flomacii by food, as well as its irritation, contributes to excite 
into action the gaftric glands, and to produce a greater fecre- 
tion of their fluids. The fame probably occurs in the fecretion 
of bile; that is, that the pleafureable fenfation excited in the 
ftomach, affects this fecretion by fenfitive affociatiou, as well 
as by irritative affociation. 

And, laftly, it would feem that all the glands in the body 
have their fecreted fluids affected, in quantity and quality, by 
the pleafureable or painful fenfations which produce or accom- 
pany thofe fecretions. And that the pleafureable fenfations 
arifing from thefe fecretions may conftitute the unnamed plea- 
fure of exiftence, which is contrary to what is meant by taedium 
vitas, dr ennui, and by which we fometimes feel ourfelves happy, 
without being able to afcribe it to any mental caufe, as after an 
agreeable meal, or in the beginning of intoxication. 

Now, it would appear, that no fecretion or excretion of 
fluid is attended with fo much agreeable fenfation as that of 
the femen ; and it would thence follow, that the glands, which 
perform this fecretion, are more likely to be much affected by 
their catenations with pleafureable fenfations. This circum- 
ftance is certain, that much more of this fluid is produced in a 
given time, when the object of its exclufion is agreeable to 
trie mind. 

i. A forcible argument, which fnews the neceflity of 
pleafureable fenfation to copulation, is, that the act cannot be 
performed without it ; it is eafily interrupted by the pain of 
fear or bafhfulnefs ; and no efforts of volition or of irritation 
can effect this procefs, except fuel) as induce pleafureable ideas 
or fenfations. See Sect. XXXIII. i. i. 

A curious analogical circumfhnce attending hermaphrodite 
}P.kcts } as foails and worms, frill further iiluftrates this theory; 

if 
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jlf the fnail or worm could have impregnated itfelf, there might 
have been a faving of a large male apparatus ; but as this is 
not fo ordered by nature, but each fnail and worm reciprocally 
receives and gives impregnation, it appears, that a pleafureablc 
excitation feems alfo to have been required. 

This wonderful circumftance of many infects being her- 
maphrodites, and at the fame time not having power to im- 
pregnate themfelves, is attended to by Dr. Lifter, in his Ex- 
ercitationes Anatom. de Limacibus, p. 145 : who, amongff. 
many other final caufes, which he adduces to account for it, 
adds, ut tarn triftibus et frigidis animalibus majori cum voluptate 
perficiatur venus. 

There is, however, another final caufe, to which this cir- 
cumftance may be imputed : it was obferved above, that vege- 
table buds and bulbs, which are produced without a mother, 
are always exadt refemblances of their parent; as appears in 
grafting fruit-trees, and in the flower-buds of the dioceous 
plants, which are always of the fame fex, on the fame tree; 
hence thofe hermaphrodite infects, if they could have produced 
young without a mother, would not have been capable of that 
change or improvement, which is ken in all other animals, 
and in thofe vegetables which are procreated by the male 
embiyon received and nouriilied by the female. And it is hence 
probable, that if vegetables could only have been produced by 
buds and bulbs, and not by fexual generation, that there would 
not, at this time, have exifted one thoufandth part of their 
prefent number of fpecies, which have probably been original- 
ly mule productions ; nor could any kind of improvement or 
change have happened to them, except by the difference of foil 
or climate. 

3. I conclude, that the imagination of the male, at the time 
of copulation, or at the time of the fecretion of the femen, may 
fo affect this fecretion by irritative or fenfitive affociation, 
as defcribed in No. 5. 1. of this fection, as to caufe the pro- 
duction of fimilarity of form and of features, with the diftinc- 
tion of fex ; as the motions of the chiffel of the turner imitate 
or correfpond with thofe of the ideas of the artift. It is not 
here to be underftood, that the firft living fibre, which is to 
form an animal, is produced with any fimilarity of form to tlie 
future animal ; but with propenfities, or appetencies, which 
lh.ill produce, by accretion of parts, the fimilarity of form, fea- 
ture, or fex, correfponding to the imagination of the father. 

Our ideas are movements of the nerves of fenfc, as of the 
optic nerve in recollecting vifible ideas, fuppofeof a triangular 
piece of ivory. The tine moving fibres of the retina act in a 
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manner to which I give the name of white ; and this action is 
confined to a defined part of it ; to which figure I give the name 
of triangle. And it is a preceding pleafureable fenfation exifting 
in my mind, which occalions me to produce this particular 
motion of the retina, when no triangle is prefent. Now, it is 
probable, that the a&ing fibres of the ultimate terminations of 
the fecreting apertures of die veflels of the teftes, are as fine as 
thofeof the letina; and that they are liable to be thrown into 
that peculiar aclion, which marks the fex of the fecretcd em- 
bryon, by fympathy with the pleafureable motions of the nerves 
of vifion, or of touch; that is, with certain ideas of imagina- 
tion. From hence it would appear, that the world has long 
been miftalcen in afcribing great power to the imagination of the 
female; whereas, from this account of it, the real power of 
imagination, in the acl: of generation, belongs folely to the male. 
See Sea. XII. 3. 3. 

It may be objected to this theory, that a man may be fup- 
pofed to have in his mind the idea of the form and features of 
the female, rather than his own, and therefore there fhould be 
a greater number of female births. On the contrary, the ge- 
neral idea of our own form occurs to every one almoft perpe- 
tually, and is termed confeioufnefs of our exiflence ; and thus 
may efFecl:, that the number of males furpaffes that of females. 
See Se£t. XV. 3.4. and XVIII. 13. And what further con- 
firms this idea is, that the male children mofl frequently rcfem- 
ble the father in form, or feature, as well as in fex ; and the 
female moil frequently referable the mother, in feature, and 
form, as well as in fex. 

It may again be objected, if a female child fometimes refem- 
bles the father, and a male child the mother, the ideas of the 
father, at the time of procreation, muft fuddenly change from 
himfelf to the mother, at the very intrant, when the embryoh 
is fecreted or formed. This difficulty ceafes when we confuler, 
that it is as eafy to form an idea of feminine features with male 
organs of re-produtStion, or of male features with female ones, 
as the contrary ; as we conceive the idea of a fphinx or mermaid, 
as eafily and as diftinclly as of a-woman. Add to this, that at 
the time of procreation, the ideas of the male organs, and of the 
female features, are often both excited at the fame time, by. 
contadf. or by vifion. 

I afk, in my turn, is the fex of the embryon produced hy 
accident? Certainly, whatever is produced has a caufe ; but 
when this caufe is too minute for our compi ehenfion, the effedi 
is faid, in common language, to happen by chance, as in throw- 
ing a certain number on dice. Now, what caufe can occa- 
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fionally produce the male or female character of the embryon, 
but the peculiar actions of thofe glands which form the em- 
bryon ? And what can influence or govern thefe actions of the 
1, bur its aflbciatkms or catenations wkh other fenfitive 
motions ? Nor is this more extraordinary than that the catena- 
tions of irritative motions, with the apparent vibrations of ob- 
jects at fea, fhould produce ficknefs of the ftomach ; or that a 
naufeous ftory fhould occafion vomiting. 

4. An argument, which evinces the effect of imagination 
on the firft rudiment of the embryon, may be deduced from 
the production of fome peculiar monfters: fuch, for inftance* 
as thofe which have two heads joined to one body, and thofc 
which have two bodies joined to one head ; of which frequent 
examples occur amongft our domefticated quadrupeds and 
poultry. It is abfurd to fuppofe, that fuch forms could exift 
in primordeal germs, as explained in No. IV. 4. of this fection, 
Nor is it poflible that fuch deformities could be produced by 
the growth of twoembryons, or living filaments, which mould 
afterwards adhere together; as the head an! tail part of differ- 
ent polypi are faid to do (Blumenbach on Generation, Cadel, 
London) ; i'mce, in that cafe, one embryon, or living filamcnr, 
muft have begun to form one part firft, and the other another 
part tirft. But fuch rnonftrous conformations become lefs 
difficult to comprehend, when they are confidered as an effect 
of the imagination, as before explained, on the living filament 
at the time of its fecretion; and that fuch duplicature of limbs 
were produced by accretion of new parts, in confequence ot 
propenfities, or animal appetencies, thus acquired from the 
male parent. 

For infra nee; lean conceive, if a turkey-cock fhould be- 
hold a rabbit, or a frog, at the time of procreation, that it 
might happen, that a forcible or even a pleafureable idea of the 
form of a quadruped might fo occupy his imagination, as to 
caufe a tendency in the nafcent filament to refemble fuch a form 
by the apportion of a duplicature of limbs. Experiments on 
the production of mules and monfters would be worthy the 
attention of a Spallanzani, and might throw much light upon 
this fubject, which at prefent muft be explained by conjectural 
analogies. 

The wonderful effe.it of imagination, both in the male and 
lie parent, is (hewn in the production of a kind of milk in 
tiie crops both of the male and female pigeons, after the birth of 
their i by Mr. Hunter, and mentioned be- 

To this fhould be added, that there are fome inftances 
of men having had milk fecreted in their breads, and who have 
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given fuck to children, as recorded by Mr. Buffon. Tin's 
effect of imagination, of both the male and female parent, 
feems to have been attended to in very early times ; Jacob is 
faid not only to have placed rods of trees, in part ftrippcd of 
their bark, lb as to appear fpotted, but alfo to have placed fpot- 
ted lambs before the -flocks, at the time of their copulation. 
Genefis, chap. xxx. verfe 40. 

5. In refpect to the imagination of the mother, it is difficult 
to comprehend, how this can produce any alteration in the 
foetus, except by affecting the nutriment laid up for its firfl re- 
ception, as defcribed in No. V. 2. of this fedtion, or by affect- 
ing the nourifhment or oxygenation with which fhe fupplies 
it afterwards. Perpetual anxiety may probably affect the 
fecretion of the liquor amnii into the uterus, as if enfeebles 
the whole fyftem ; and fudden fear is a frequent caufe of mif- 
carriage ; for fear, contrary to joy, decreaies for a time the 
action of the extremities of the arterial fyftem ; hence fudden 
palenefs fucceeds, and a Ihi inking or contraction of the veflels 
of the fkin, and other membranes. By this circumftance, I 
imagine, the terminations of the placental veffels are detached 
from their adheiions, or infertions, into the membrane of the 
uterus ; and the death of the child fucceeds, and confequent 
mifcarriage. 

Of this I recollect a remarkable inftancc, which could be 
afcribed to no other caufe, and which I fhall therefore relate 
in few words. A healthy young woman, about twenty years 
of age, had been about five months pregnant, and goinguown 
into her cellar to draw fome beer, was frighted by a i'ei vant- 
boy darting up from behind the barrel, where he had conceal- 
ed himfclf with defign to alarm the maid-fervant, for whom he 
miftook his miftreis. She came with difficulty up flairs, began 
to flood immediately, and mifcarried in a few hours. She has 
fince borne feveral children, nor ever had any tendency tomif- 
carry of any of them. 

In refpect to the power of the imagination of the male over 
the form, colour, and fex of the progeny, the following in- 
ilances have fallen under my observation, and may perhaps be 
found not very unlrequent, if they were more attended to. I 
am acquainted with a gentleman, who has one child with dark 
hair and eyes, though his lady and himfelf have light hair 
and eyes, and their other four children are like their parents. 
On observing this diffimilarity of one child to the others, he 
allured me, that he believed it was his own imagination that 
produced the difference ; and related to me the following ftory. 
He faid, that when his lady lay in of her third child, he became 
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attached to.a daughter of one of his inferior tenants, and offered 
her a bribe" for her favours in vain ; and afterwards a greater 
bribe, and was equally unfuccefsful ; that the form ot this girl 
dwelt much in his mind for fome weeks, and that the next 
child, which was the dark-eyed young lady above mentioned, 
was exceedingly like, in both features and colour, to the young 
woman who refufed his addreffes. 

To this inftance I rnuft add, that I have known two families, 
in which, on account of an intailed eflate, in expectation, 
a male heir was moft eagerly defired by the father ; and, on the 
contrary, girls were produced to the feventh in one, and to the 
ninth in another ; and then they had each of them a foh. I 
conclude that the great defire of a male heir by the father pro- 
duced rather a dil'agrecable than an agreeable fenfation ; and 
that his ideas dwelt more on the fear of generating a female, 
than on the pleafureable fenfations or ideas of his own male 
form or organs at the time of copulation, or of the fecretion of 
the femen ; and that hence the idea of the female character was 
more prefent to his mind than that of the male one ; till at length, 
in defpair of generating a male, thefe ideas ceafed, and thole 
of the male character prefided at the genial hour. 

7. Hence I conclude, that the a£f. of generation cannot 
exift without being accompanied with ideas, and that a man 
muft have at that time either a general idea of his own 
male form, or of the form of his male organs ; or an idea of 
the female form, or of her organs ; and that this marks the fex, 
and the peculiar refemblances of the child to either parent. 
From whence it would appear, that the phalli, which were 
hung round the necks of the Roman ladies, or worn in their 
hair, might have effect in producing a greater proportion of 
male children ; and that the calipasdia, or art of begetting beau- 
tiful children, and of procreating either males or females, may 
be taught by affecting the imagination of the male-parent; that 
is, by the fine extremities of the feminal glands imitating the 
actions of the organs of fenfe, either of fight or touch. But 
the manner of accomplishing this cannot be unfolded with 
* fufneient delicacy for the public eye, but may be worth the at- 
tention of thole who are ferioufly interefted in the procrea- 
tion of a male or female child. 

Recapitulation, 

VII. I. A certain quantity of nutritive particles arc produced 
by the female- parent before impregnation, which require no 
further digeftion, fecretion or oxygenation. Such are feen in 
the unimpregnated eggs of birds, and in the unimpreghated 

1-vefTels of vegetables. 
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2. A living filament is produced by the male, v\hich being 
inferted amidft thefe firft nutritive particles, is ftimulated into 
action by them ; and, in confequence of this adtion, fome of 
the nutritive particles are embraced, and added to the original 
living filament; in the fame manner as common nutrition is- 
performed in the adult animal. 

3. Then this new organization, or additional part, becomes 
ftimulated by the nutritive particles in its vicinity, and fenfa- 
tion is now fuperadded to irritation ; and other particles are in 
confequence embraced, and added to the living filament; as is 
feen in the new granulations of flefh in ulcers. 

By the power of aflbciation, or by irritation, the parts al- 
ready produced continue their motions, and new ones are ad- 
ded by fenfation, as above mentioned; and laftly, by volition; 
which lafl fenforial power is proved to exifr. in the foetus in its 
maturer a^ge, becaufe it has evidently periods of activity and of 
Deeping; which lafl is another word for a temporary, fufpen- 
iion of volition. 

The original living filament may be conceived to pofTefs a 
power of repulfing the particles applied to certain parts of it, 
as well as of embracing others, which fkimulate other parts of 
it; as thefe powers exifl; in different parts of the mature ani- 
mal : thus the mouth of every gland embraces the particles of 
fluid which fuits its appetency, and- its excretory, duel repul- 
fes thofe particles which are difagreeable to it. 

4. Thus the outline, or miniature of the new animal, is 
produced gradually, but in- no great length of time ; becaufe the 
original nutritive particles require no previous preparation by 
digeftion, fecretion, and oxygenation ; but require (imply die 
feledtion and apportion, which is performed by the living fila- 
ment. Mr. Blumenbach fays, that he pofTefTes a human foe- 
tus of only five weeks old, which is the fize of a common bee, 
and has all the features of the face, every finger, and every 
toe, complete ; and in which the organs of generation are dif- 
tinclly feen. P. 76. In another foetus, whofe head was not 
larger than a pea, the whole of the bafis of the fkull, with all 
its deprefFions, apertures, and proceffes, -were marked in the 
mo/1 fharp and diftindl manner, though without any oflifica- 
tion. Ibid. 

5. In fome cafes, by the nutriment originally depofited by 
the mother, the filament acquires pans not exactly fimilar to 
thole of the father, as in the production of mules and mulat- 

In other cafes the deficiency of this original nutriment,' 

eaufes deficiencies of the extreme parts of the foetus, which are 

formed, as the fingers, toes, lips. In other cafes, a dupli- 
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cature of limbs are caufedby the fuperabundance of this origi- 
nal nutritive fluid, as in the double yolks of eggs, and the 
chickens from them with four legs and four wings. But the 
production of other monfters, as thofe with two heads, or with 
parts placed in wrong filiations, feems to arife from the ima- 
gination of the father being, in fome manner, imitated by t!\e 
extreme veffels of the feminal glands ; as the colours of the 
fpots on eggs, and the change of the colour of the hair and 
feathers of animals by domeftication, may be caufed, in the 
fame manner, by the imagination of the mother. 

6. The living filament is a part of the father, and has there- 
fere certain propenfities, or appetencies, which belong to him ; 
.which, may have been gradually acquired during a million of 

generations, even from the infancy of the habitable earth ; and 
which now poffefTes fuch properties, as would render, by the 
appofition of nutritious particles, the new foetus exactly fimilar 
to the father ; as occurs in the buds and bulbs of vegetables, and in 
the polypus, and taania or tape- worm. But as the firft nutri- 
ment is fupplied by the mother, and therefore refembles fuch 
nutritive particles as have been ufed for her own nutriment or 
growth, the progeny takes, in part, the likenefs of the mother. 

Other fimilarity of the excitability, or of the form of the 
male parent, fuch as the broad or narrow fboulders, or fuch 
as conftitute certain hereditary difeafes, as fcrophula, epilepfy, 
.infanity, have their origin produced in one, or perhaps two ge- 
nerations ; as in the progeny of thofe who drink much vinous 
Jpirits ; and thofe hereditary propenfities ceafe again, as I have 
obferved, if one or two fober generations fucceed; otherwife 
the family becomes extinct. 

This living filament from the father, is alfo liable to have its 
propenfities, or appetencies, altered, at the time of its produc- 
tion, by the imagination of the male parent; the extremities of 
tlie feminal glands, imitating the motions of the organs of fenfe, 
and thus the fex of the embryon is produced ; which may be 
thus made a male or a female, by affedbng the imagination of 
the father at the time of impregnation. See Sect.. XXXIX. 6„ 
3. and 7. 

7. After the foetus is thus completely formed, together with 
its umbilical veffels and placenta, it is now fupplied with a dif- 
ferent kind of food, as appears by the difference of confiftency 
of the different parts of the white of the egg, and of the liquor 
amnii ; tor it has now acquired organs for digeftion or fecre- 
•tion, and for oxygenation, though they are as yet feeble ; which 
jean, in fome degree, change, as well as felecl, the nutritive par- 
ticles which are now prefented to it; but may vet be affe&ed. 
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by the deficiency of the quantity of nutrition fup plied by the 
mother, or by the degree of oxygenation fupplied to its placenta 
bv the maternal blood. 

The augmentation of the complete fcetus, by additional par- 
ticles of nutriment, is not accomplifhed by diftention only, but 
by appofition to every part, both external and internal ; each 
of which acquires, by animal appetencies, the new addition of 
the particles which it wants. And hence, the enlarged paits 
are kept limilar to their prototypes, and may be faid to be ex- 
tended ; but their extenfion mull be conceived only as a necef- 
fary confequence of the enlargement of all their parts by appo- 
rtion of new particles. 

Hence the new appofition of parts is not produced by capil- 
lary attraction, becaufe the whole is extended ; whereas ca- 
pillary attraction would rather tend to bring the fides of flexible 
tubes together, and not to di fiend them. Nor is it produced 
by chemical affinities ; for then a folution of continuity would 
fucceed, as when fugar is diiTolved in water: but it is produced 
by an animal procefs, which is the confequence of irritation or 
fenfation, and which may be termed animal appetency. 

This is further evinced from experiments, which have been 
inftituted to fhew, that a living mufcle of an animal body re- 
quires greater force to break it, than a limilar mufcle of a dead 
body. Which evinces, that bef ides the attraction of coheiion, 
which all matter pofTefTes, and befides the chemical attractions 
of affinities, which hold many bodies together, there is an ani- 
mal adhefion, which adds vigour to thefe common laws of the 
inanimate world. 

8. At the nativity of a child, it depofits the placenta or gills, 
and, by expanding its lungs, acquires more plentiful oxygenation 
from the currents of air, which it muft now continue perpe- 
tually to refpire to the end of its life ; as it now quits the liquid 
element, in which it was produced, and, like the tadpole when 
it changes into a frog, becomes an aerial animal. 

9. As the habitable parts of the earth have been, and conti- 
nue to be, perpetually increaiing by the production of fea-ihella 
and corallines, and by the recrements of other animals and 
vegetables ; fo, from the beginning of the exiflence of this terra- 
queous globe, the animals which inhabit it have conflantly 
improved, and are flill in a flate of progrefhve improvement. 

This idea of the gradual generation of all things feems to 
have been as familiar to the ancient philofophcrs as to the 
modern ones; and to have given rife to the beautiful hierogly- 
phie figure of the w^to* wen, or nrft great egg, produced by 
.'JGHT3 &at is, whole origin is involved in obfeurity, and 
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animated by i f0? ; that is, by Divine LovE; from whence 
proceeded all things which exift. 

Conclufion. 

VIII. i. Cause and effect may be confidered as the 
progrefTion, or fucceflive motions, of the parts ot the great 
fyftem of Nature. The Hate of things, at this moment, is ths 
effect of the ftate of things which exifted in the preceding 
moment, and the caufe of the ftate oi things which iliall exift 
in the next moment. 

Thele caufes and effects may be more eafily comprehended, 
if motion be conlidered as a change of the figure of a group of 
bodies, as propofed in Sect. XIV. 2. 2. inaimuch as our ideas 
of viiible or tangible objects are more diftinct than our ab- 
fti acted ideas of their motions. Now, the change ot the confi- 
guration of the fyftem of nature, at this moment, mult be an 
effect of the preceding configuration, for a change of configura- 
tion cannot exift without a previous configuration ; and the 
proximate caufe of every effect muft immediately precede that 
effect. For example ; a moving ivory ball could not proceed 
onwards, unlefs it had previoully began to proceed, or unlefs 
an impulfe had been previoully given it; which previous mo- 
tion or impulfe conftitutes a part of the laft iituation of things. 

As the 'effects produced in this moment of time become caufes 
in the next, we may confider the progrefiive motions of objects 
as a chain of caufes only; whofe firft link proceeded from the 
great Creator, and which have exifted from the beginning of 
the created univerfe, and are perpetually proceeding. 

2. Thefe caufes may be conveniently divided into two kinds, 
efficient and inert caufes ; according with the two kinds of en- 
tity fuppofed to exift in the natural world, which may be term- 
ed matter and ipirit, as propofed in Sect. I. and further treated 
of in Sect. XIV. The efficient caufes of motion, or new 
configuration, confift either of the principle of general gravita-" 
tion, which actuates the fun and planets ; or of the principle 
of particular gravitation, as in electricity, magnetifm, heat ; 
or of the principle of chemical affinity, as in combuftion, fer- 
mentation, combination ; or ot the principle of organic life, as 
in the contraction of vegetable and anirrial fibres. The inert 
caufes of motion, or new configuration, confift of the parts 
of matter which are introduced within the fpheres of activity 
of the principles above defcribed. Thus, when an apple falls 
on the ground, the principle of gravitation is the efficient caufe, 
and the matter of the apple the inert caufe. If a bar of iron be 
approximated to a magnet, it may be termed the inert caufe of 
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the motion, which brings the ft two bodies into contact ; while 
the magnetic principle may be termed the efficient caufe. la 
the fame manner, the fibres which. constitute the retina may- 
be called the inert caufe of the motions of that organ in vifion, 
while the fenforial power may he termed the efficient caufe. 

3. Another more common diftribution of the perpetual chain 
ofcaufes and effects, which conftitute the motions, or changing 
configurations, of the natural world, is into active and paffive. 
Thus, if a ball in motion impinges againft another ball at reft, 
and communicates its motion to it, the former ball is faid to 
act, and the latter to be acted upon. In this fenfe of the words, 
a magnet is faid to attract iron, and the prick of a fpur to 
Simulate a horfe into exertion ; (o that, in this view of the works 
of nature, all things may be faid either limply to exift, or to exift 
as caufes, or to exift as effects; that is, to exift either in an 
active or paffive ftate. 

This diftribution of objects, and theirmotions, or changes of 
pofition, has been found lb convenient for the purpofes of com- 
mon life, that on this foundation refts the whole conftruction 
or theory of language. The names of the things themfelves are 
termed, by grammarians, Nouns, and their modes of cxiftence 
are termed Verbs. The nouns are divided into fubftantives, 
which denote the principal things fpoken of; and into adjectives, 
which denote fome circumftances, or lefs kinds of things be- 
longing to the former. The verbs are divided into three kinds, 
fuch as denote the exiftence of things fimply, as, to be ; or their 
exiftence in an active ftate, as, to eat; or their exiftence in a 
paffive ftate, as, to be eaten. Whence it appears, that all lan- 
guages confift only of nouns and verbs, with their abbreviations, 
tor the greater expedition of communicating our thoughts ; as 
explained in the ingenious work of Mr. Home Tooke, who has 
unfolded, by a fingle fiafh of light, the whole theory of lan- 
guage, which had fo long lain buried beneath the learned lumber 
of thefchools. Diveriions of Purley. Johnfon. London. 

4. A third divificn of caufes has been into proximate and re- 
mote : thefe have been much fpoken of by the writers on medical 
fubjects, but without fufficient precifion. If, to proximate and 
remote caufes, we add proximate and remote effects, we fhall 
include four links of the perpetual chain -of caufation ; which 
will be more convenient for the difcuffion of many philofophical 
fubjects. 

Thus, if a particle of chyle be applied to the mouth of a 
la&eal verted, it may be termed the remote caufe of the mo- 
tions of the fibres, which compofe the mouth of that lacteal 
■vefTel: the fenforial power is die proximate caufe; the con- 
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traction of the fibres of the mouth of the veffel is the proximate 
effect ; and their embracing the particle of chyle is the remote 
effect ; and thefe four links of caufation conftitute abforption. 

Thus, when we attend to the riling fun, firft the yellow rays 
of light ftimulate the fenforial power refidingin the extremities 
of the optic nerve — this is the remote eaufe. 2. The fenforial 
power is excited into a ftate of activity — this is the proximate 
caufe. 3. The fibrous extremities of the optic nerve are con- 
tracted — this is the proximate effect. 4. A pleafureable or 
painful fenfation is produced in confequence ofrthe contraction 
of thefe fibres of the optic nerve — this is the remote effect; and 
thefe four links of the chain of caufation conftitute the fenfitive 
idea, or what is commonly termed the fenfation. of the rifing 
fun. 

5. Other caufes have been announced, by medical writers, 
under the names of caufa procatardtica, and caufa proegumina, 
and caufa fine qua non. All which are links more or lefs dif- 
tant of the chain of remote caufes. 

To thefe rauft be added the final caufe, fo called by many 
authors, which means the motive; for the accomplifhment of 
which the preceding chain of caufes was put into action. The 
idea of a final caufe, therefore, includes that of a rational mind, 
which employs means to effect its purpofes : thus the defireof 
preferving himfelf from the pain of cold, which he has frequent- 
ly experienced, induces the favage to coi>ftiuct his hut ; the 
fixing ftakes into the ground for walls, branches of trees for 
rafters, and turf for a cover, are a feries of fucceflive voluntary 
exertions, which are fo many means to produce a certain ef- 
fect. This effect of preferving himfelf from cold, is termed 
the final caufe ; the conftruction of the hut is the remote effect ; 
the action of the mufcular fibres of the man, is the proximate 
effect; the volition, or activity of delire to preferve himfelf 
from cold, is the proximate caufe; and the pain of cold, which 
excited that delire, is the remote caufe. 

6. This perpetual chain of caufes and effects, whofe firff. 
link is rivetted to the throne of God, divides itfelf into innu- 
merable diverging branches, which, like the nerves arifing from 
the brain, permeate the moft minute and moft remote extremi- 
ties of the fyltem, difFufing motion and fenfation to the whole. 
As every caufe is fuperior in power to the effect which it has 
produced, fo our idea of the power of the Almighty Creator 
becomes more elevated and fublime, as we trace the operations 
of nature from caufe to caufe, climbing up the links of thefe 
chains of being, till we afcend to the Great Source of all things. 

Hence the modern difcoveries in chemiftry and in geology, by 

having 
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having traced the caufes of the combinations of bodies to re- 
moter origins, as well as thofe in aftronomy, which dignity 
the prefent age, contribute to enlarge and amplify our ideas of 
the power of the Great Firft Caufe. And had thofe ancient 
philofophers, who contended that the world was formed from 
atoms, afcribed their combinations to certain immutable pro- 
perties received from the hand of the Creator, fuch as general 
gravitation, chemical affinity, or animal appetency, infteadof 
afcribing them to a blind chance, the doctrine of atoms, as 
conftituting or compofing the material world by the variety of 
their combinations, fo far from leading the mind to atheifm* 
would ftrengthen the demonftration of the exiftence of a Deity, 
as the hrft caufe of all things ; becaufe the analogy refulting 
from our perpetual experience of caufe and effect would have 
thus been exemplified through univerfal nature. 

The heavens declare the glory of God, and the firmament 
fheweth his handywork ! One day telleth another, and one 
night certificth another; they have neither fpcech nor lan- 
guage, yet their voice is gone forth into all lands, and their 
zvords into the ends of the ivorld. Afanifold are thy works} 
O Lord ! in wifdom hafl thou made them all. Pfal. xix. civ. 



SECT. XL. 



On the Ocular Spectra of Light and Colours, by Dr. 
R. W. Darwin, of Shrewfbury. Re-printed, by permiflion, 
from the Philofophical Tranfactions, vol. lxxvi. p. 313. 

Speclra of four kinds. 1. Aftivlty of the retina in vifion. 
2. Speclra from defeat ef ' jenfibility. 3. Speclra from cx- 
cefs of ' Jenjibilily. 4. Of dirccl ocular fpctfra. 5. Greater 

Jlimulus excites the retina into fpafmodic atlion. 6. Of 
reverfe ocular fpeclra. J. Greater fiimulus excites the 
retina into various fucceffive fpafmodic aclions. 8. Into 

fixed fpafmodic atlion. 9. Into temporary paralyjis. 10. 
Mifcellaneous remarks : 1. Dircff and reverfe fpeclra at 
the fame time. A fpeilral halo. Rule to predetermine the 
colours of fpeclra. 1. Variation of fpeclra from extra- 
neous light. 3. Variation of 'fpeclra in number, figure, and 
remiffion. 4. Circulation of the blood in the eye is vifible. 
5. A new way of magnifying objetls. Conclufion. 

W HEN any one has long and attentively looked at a bright 
objecl,, as at the fetting fun, on clofing his eyes, or removing 
thcii), ail image, which rcfembles in form the objedt. he was 

attending: 



Sect. XL. i. OCULAR SPECTRA. 395 

attending to, continues fome time to be vifible : this appearance 
in the eve we fliall call the ocular fpe&rum of .hat object. 

Thele ocular fpeclra are of four kinds: ill:. Such as are 
owing to a lefs fenfibility of a defined part of the retina ; or, 
fpeflra f >om dcfecl of fenfibilhy. 2d. Such as are owing- to 
a greater fenfilih'ty of .a defined part of the retina, or fpeclra 
from excefs of fenfibility. 3d. Such as refemble their object 
in its colour, as well as form, which may be termed dlreM 
ocular ■fpeflra. 4th. Such as are of a colour contrary to that 
of their object, which may be termed reverfe ocular fpcclVa. 

The laws of light have been moft fuccei'sfully explained by 
the great Newton, and the perception of vifible objects has 
been ably inveftigated by the ingenious Dr. Berkeley and M. 
Malebranche j but thefe minute phenomena of vifion have yet 
been thought reducible to no theory, though many philofophers 
have employed a confiderable degree of attention upon them : 
among thefe are, Dr. Jurin, at the end of Dr. Smith's Optics; 
M. ^Epinus, in the Nov. Cora. Petropol. vol. x. M. Bcguelm, 
in the Berlin Memoires, vol. ii. 1771 ; M.d'Arcy, in theHiftorie 
de PAcad. des Scienc. 1765 ; M. de la Hire ; and, laftly, the ce- 
lebrated M. de Buffon, in the Memoirs de l'Acad. des Scienc. 
who has termed them accidental colours, as if fubjecled to no 
eftablifhed laws. Ac. Par. 1743. M. p. 215. 

I muit here apprize the reader, that it is very difficult for dif- 
ferent people to give the fame names to various fhades of colours; 
whence, in the following pages, fomething muff be allowed, ](, 
on repeating the experiments, the colours here mentioned iliould 
not accurately correfpond with his own names of them. 

I. Aclivity of the Retina in Vifion. 

From the fubfequent experiments it appears, that the retina 
is in an active, not in a paffive ftate, during the exiftence of 
thefe ocular fpeclra j and it is thence to be concluded, that all 
viiion is owing to the activity of this organ. 

^ 1. Place a piece of red filk, about an inch in diameter, as in 
plate 1, at Sect. III. 1. on a fheet of white paper, in a ftrong 
light; look fteadily upon it, from about the diftance of half a 
yard, lor a minute ; then clofmg your eye-lids, cover them with 
your hands, and a green fpectrum will be feen in your eyes 
reiembling in form the piece of red filk : after fome time 'this 
fpectrum will difappear, and fhortly re-appear; and this alter- 
nately three or four times, if the experiment is well made, till 
at length it vanilhes entirely. 

2. Place on a meet of white paper, a circular piece of blue 
filk, about four inches m diameter, in the lunfhine; cover the 

^ * * center 
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center of this with a circular piece of yellow filk, about three 
inches in diameter ; and the center of the yellow filk with a 
circle of pink filk, about two inches in diameter ; and the center 
of the pink filk with a circle of green iilk, about one inch in 
diameter ; and the center of this with a circle of indigo, about 
half an inch in diameter; make a fmall fpeck with ink in the 
Very center of the whole, as in plate 3. at Se£t. HI. 3. 6.1cok 
fleadily for a minute on this centtal fpot, and then doling your 
eyes, and apply your hand at about an inch diftance before 
them, fo as to prevent too much or too little light from pafling 
•ihrough the eye-lids, you will fee the moft beautiful circles of 
colours that imagination can conceive, which are moft re- 
fembled by the colours occafioned by pouring a drop or two 
of oil on a ftill lake in a bright day : but thefe circular irifes of 
colours are not only different from the colours of the fdks 
above mentioned, but are, at the fame time, perpetually chang- 
ing as long as they exift. 

3. When any one in the dark preffes either corner of his 
eye with his finger, and turns his eye away from his finger, he 
will fee a circle of colours like thofe in a peacock's tail; and 
a fudden flafh. of light is excited in the eye by a ftroke on it. 
Newton's Opt. Q^ 16. 

4. When any one turns round rapidly on one foot, till he 
becomes dizzy, and falls upon the ground, the fpedtra of the 
ambient objects continue to prefent themlelves in rotation, or 
appear to librate, and he feems to behold them for fome time 
ftill in motion. 

From all thefe experiments it appears, that the fpe£tra in the 
eye are not owing to the mechanical impulfe of light imprefled 
on the retina, nor to its chemical combination with that organ, 
nor to the abforption and emiffion of light, asisobferved in many 
bodies ; for in all thefe cafes the fpeclra mufl either remain 
uniformly, or gradually dimmifh ; and neither their alternate 
prefence and evanefcence, as in the firft experiment ; nor the 
perpetual changes of their colours, as in the lecond; nor the flafh 
of light or colours in the preffed eye, as in the third ; nor the ro- 
tation or libration of the ipectra, as in the fourth, could exift. 

It is not abfurd to conceive, that the retina may be fHmulat- 
ed into motion, as well as the red and white mufcles which 
form our limbs and veffels, fince it conlifb of fibres, like thofe 
intermixed with its medullary fubftance. To evince this ftruc- 
ture, the retina of an ox's eye was fufpended in a glafs of warm 
water, and forcibly torn in a few places ; the edges of diefe 
parts appeared jagged and hairy, and did not contract, and 
become fmooth like iimple mucus, when it is diftended till it 

breaks ; 
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breaks ; which /hews that it confifts of fibres ; and this, its 
fibrous conftruaion, became (till more diftinct to the light, by- 
adding fome cauftic alkali to the water, as the adhering mucus 
was firft eroded, and the hair-like fibres remained floating in 
the vefTel. Nor does the degree of tranfparency of the retina 
invalidate the evidence of its fibrous ftructure, fince Leeu- 
wenhoek has fhcwn that the cryftalline humour itfelf confifts 
of fibres. Arcana Nature, vol. i. p. 70. 

Hence it appears, that as the mufcles have larger fibres in- 
termixed with a fmaller quantity of nervous medulla, the organ 
of vifion has a greater quantity of nervous medulla intermixed 
with fmaller fibres ; and it is probable that the locomotive muf- 
cles, as well as the vafeular ones, of microfcopic animals, have 
much greater tenuity than thefe of the retina. 

And befides the iimilar laws, which will be (hewn in this 
paper to govern alike the actions of the retina and of the muf- 
cles, there are many other analogies which exift between them. 
They are both originally excited into action by irritations, 
both a6l nearly in the fame quantity of time, are alike firength- 
■ened or fatigued by exertion, are alike painful if excited into 
.action when they are in an inflamed ftate, are alike liable to 
paralyfis, and to the torpor of old age. 

II. Of S-pcflra from Defecl of Scnfibility. 

.The retina is nit fo eafily excited into aclion by lefs irritation 
after having been lately fubje tied to greater. 

1. When any one pafles from the bright day-light into a 
darkened room, the irifes of bis eves expand themfelves to their 
utmoft extent in a few feconds oftimc ; but it is very long be- 
fore the optic nerve, after having been ftimulated by the greater 
light of the day, becomes fenfiblc of the lefs degree of it in the 
room ; and, it the room is not ;oo obfeure, the irifes will again 
contract: themfelves in fome degree, as the fenfibility of the 
retina returns. 

2. Place about half an inchfquare of white paper on a black 
hat, and, looking fteadily on the center of it for a minute, remove 
your eyes to a iheet ot white paper ; and after a fecond or two 
a dark fquare will be feen on the white paper, which will con- 
tinue fome time. A fimilar dark fquare will be feen in the 
clofed eye, it light be admitted through the eye-lids. 

So after looking at any luminous object: of a fmall fize, as 
at the fun, for a lhort time, fo as not much to fatigue the eyes, 
this part of the retina becomes lefs fenfible to fmaller quantities 
of light ; hence, when the eyes are turned on other lefs luminous 
parts of the iky, a dark fpot is feen refembling the fhape of the 

fun. 
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fun, or olher luminous objefr. which we laft beheld. This 
is the fource of one kind of the dark -coloured mufcte v oil t antes. 
If this dark fpot lies above the center of the eye, we turn our 
eyes that way, expecting to bring it into the center of rhe eye, 
riiat we may view it more diftincily ; and in this cafe die dark 
fpe6trum feems to move upwards. If the dark fpe&rum is 
found beneath the center of the eye, we purfue it from the fame 
motive, and it feems to move downwards. This has given 
rife to various conjectures of fometbing floating in the aqueous 
humours of the eyes ; but whoever, in attending to thefe fpots, 
keeps his eyes unmoved, by looking fteadily at the corner of 
a cloud, at the fame time that he obferves the dark fpc&ra, 
will be thoroughly convinced, that they have no motion but 
what is given to them by the movement of our eyes in purfuit 
of them. Sometimes the form of the fpectrum, when it has 
been received from a circular luminous body, will become 
oblong; and fometimes it will be divided into two circular 
ipectra, which is not owing to our changing the angle made 
by the two optic axifes, according to the diftance of the cloud 
or other bodies to which the fpedtrurn is fuppofed to be conti- 
guous, but to other caufes, mentioned in No. X. 3. of this 
fc6tion. The apparent fize of it will alfo be variable according 
to its fuppofed diftance. 

As thefe fpectra are more eafily obfervable when our eyes 
are a little weakened by fatigue, it has frequently happened, 
that people of delicate conftirutions have been much alarmed 
at them, fearing a beginning decay of their light, and have 
thence fallen into the hands of ignorant oculifts ; but I believe 
f hey never are a prelude to any other difeafe of the eye, and 
that it is from habit alone, and our want of attention to them, 
that we do not fee them on all objects every hour of our lives. 
But as the nerves of very weak people lofe their fenfibility, in 
the fame manner as their mufcles lofe their activity, by a fmall 
time of exertion, it frequently happens, that fick people, in the 
extreme debility of fevers, are perpetually employed in picking 
fomething from the bed-clothes, occafioned by their miftaking 
the appearance of thefe mufcte vol it antes in their eyes. Beu- 
venuto Celini, an Italian nrtift, a man of flrong abilities, re- 
lates, that having paffedthe whole night on a difUiit mountain 
with lome companions and a conjurer, and performed many 
ceremonies to raife die devil, on their return in die morning 
to Rome, and looking up when the fun began to rife, they faw 
numerous devils run m the tops of the houfes, af they pafled 
along; fo much we- e the fpeclra of their weakened eyes mag- 
nified by fear, and made fubfervient to the purpohs of fraud or 
fuperflition. (Life of Ben. Celini.) 

3. Place 
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3. Place a fquare inch of white paper on a large piece of 
ftraw-coloured lilk ; look fteadily fome time on the white paper, 
and then move the center of your eyes on the Glk, and a fpe&rum 
of the form of the paper will appear on the filk, of a deeper 
yellow than the other part of it: for the central part of the 
retina having been fome time expofed to the ftimulus of a greater 
quantity of white light, is become lefs fenfible to a fmaller 
quantity of it, and therefore fees only the yellow rays in that 
part of the ftraw-coloured filk. 

Fa&s fimilar to thefe are obfcrvable in other parts of our 
fyftem: thus, if one hand be made warm, and the other ex- 
pofed to the cold, and then both of them immerfed in fubtepid 
water, the water is perceived warm to one hand, and cold to 
the other ; and we are not able to hear weak founds for fome 
time after we have been expofed to loud ones ; and we feel a 
chillinefs on coming into an atmofphere of temperate warmth, 
after having been fome time confined in a very warm room: 
and hence die ftomach, and other organs of digeftion, of thofe 
who have been habituated to the greater ftimulus of fpirituous 
liquor, are not excited into their due action by the lefs ftimulus 
of common food alone ; of which the immediate eonfequence 
is indigeftion and hypochondriacifm. 

III. Of Speclrafrom Excefs of SenfihU'ily. 

The retina is more eafily excited into aliion by greater irri- 
tation after having been lately fubje tied to lefs. 

1. If the eyes are clofed, and covered perfectly with a har, 
for a minute or two, in a bright day, on removing the hat a red 
or crimfon light is fecn through the eye-lids. In this experiment 
the retina, after being fome time kept in the dark, becomes fo 
fenfible to a fmall quantity of light, as to perceive diftincfJy the 
greater quantity of red rays than of others which pafs through 
the eye-lids. A fimilar coloured light is feeu to pafs through 
the edges of the ringers, when the open hand is oppofed to the 
flame of a candle. 

2. If you look for fome minutes fteadily on a window in the 
beginning of the evening twilight, or in a dark day, and thea 
move your eyes a little, fo that thofe parts of the retina on 
which the dark frame-work of the window was delineated, may 
now tall on the glafs part of it, many luminous lines, repre- 
lenting the frame-work, will appear to lie acrofs the glafs panes ; 
for thofe parts of the retina which were before leaft Jlirnulated 
by the dark frame-work, are now more fenfible to light than 
the other parts of the retina which were expofed to the more 
luminous parts of the window. 

3. Make 
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3. Make with ink, on white paper, a very black fpot, about 
half an inch in diameter, with a tail about an inch in length, lo 
as to reprefent a tadpole, as in plate 2. at Sect. 111. 8. 3. look 
fteadily for a minute on this fpot, and, on moving the eye a 
little, the figure of the tadpole will be feen on the white part of 
the paper; which figure of the tadpole will appear whiter or 
more luminous than the other parts of the white paper ; for the 
part of the retina on -which the tadpole was delineated, is now 
more fenfible to light than the other parts of it, which were ex- 
pofed to the white paper. This experiment is mentioned by 
Dr. Irwin, but is not by him afcribed to the truecaufe, namely, 
the greater fenhbility of that part of the retina which has been 
expofed to the black fpor, than of the other parts which had re- 
ceived the white field of paper, which is put beyond a doubt by 
the next experiment. 

4. Onclcfmg the eyes, after viewing the black fpot on the 
white paper, as in the foregoing experiment, a red fpot is feen 
of the form of the black fpot ; for that part of the retina on 
which the black fpot was delineated, being now more fenfible 
to light than the other parrs of it, which were expofed to the 
white paper, is capable of perceiving the red rays which pene- 
trate the eye-lids. If this experiment be made by the light of a 
tallow candle, the fpot will be vellowinftead of red; for tallow 
candles abound much with yellow light, which paffes in greater 
quantity and force through the eye-iids than blue light: hence 
the difficulty of difHnguifhing blue and green by this kind of 
candle-light. The colour of the fpeclxum may poffibly vary 
in the dav-light, according to the different colour of the men- 
dian, or the morning or evening light. 

M. Beguelin, in the Berlin Memoires, vol. ii. 177 1, obferves, 
that, when he held a book fo that the fun fhone upon his 
clofed eve-lids, the black letters, which he had long infpec^cd, 
became red, which mud have been thus occafioned. Thofe 
parts of the retina which had received, for fome time, the black 
letters, were fo much more fenlible than thofe parts which had 
been oppofed to the white paper, that to the former the red light 
which paffed through the eye-lids was perceptible. There is a 
fimilar frory told, I think, in M. de Voltaire's hiftorical works, of 
a duke of Tufcany, who was playing at dice with the general of 
a foreign army, and, believing he faw bloody fpots upon the 
dice, portended dreadful events, and retired inconfufion. The 
obferver, after looking for a minute on the black fpots of a die, 
and carelefsly doling his eyes, on a bright day, would fee the 
image of a die with red fpots upon it, as above explained. 

5. On emerging from a dark cavern, where we have long 

continued^ 
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continued, the light of a bright day becomes intolerable to the 
eye for a confiderable time, owing to the excefs of fenfibility 
exifting in the eye, after having been long expofed to little or 
no ftimulus. This occafions us immediately to contract the 
iris to its fmalleft aperture, which becomes again gradually di- 
lated, as the retina becomes accuftomed to the greater ftimulus 
of the day-light. 

The twinkling of a bright ftar, or of a diftant candle, in the 
night, is perhaps owing to the fame caufe. While we continue 
to look upon thefe luminous obje&s, their central parts gra-" 
dually appear paler, owing to the decreafmg fenfibility of the 
part of the retina expofed to their light; whilft, at the fame 
time, by the unfteadinefs of the eye, the edges of them are per- 
petually falling on parts of the retina, that were juft before ex- 
pofed to the darknefs of the night, and therefore tenfold more 
fenfible to light than the part on which the ftar or candle had 
been for fome time delineated. This pains the eye in a fimilar 
manner as when we come fuddenly from a dark room into 
bright day-light, and gives the appearance of bright fcintillations. 
Hence the ftars twinkle moft when the night is darkeft, and do 
not twinkle through telefcopes, as obferved by MufTchenbrocck ; 
and it will afterwards be feen why this twinkling is fometimes 
of different colours, when the obje6t is very bright, as Mr. Mel- 
vill obferved in looking at Sirius. For the opinions of others 
on this fubject, fee Dr. Prieftley's valuable Hiftory of Light 
and Colours, p. 494. 

Many faits obfervable in the animal fyftem are fimilar to 
thefe ; as the hot glow occafioned by the ufual warmth of the 
air, or our clothes, on coming out of a cold bath ; the pain of 
the fingers, on approaching the fire after having handled mow ; 
and the inflamed heels from walking in fnow. Hence thofe 
who have been expofed to much cold, have died on being 
brought to a fire, or their limbs have become fo much inflamed 
as to mortify. Hence much food or wine, given fuddenly to 
thofe who have almoft perifhed by hunger, has deftroyed them ; 
tor all the organs of the famifhed body are now become fo 
much more irritable to the ftimulus of food and wine, which 
they have long been deprived of, that inflammation is excited, 
which terminates in gangrene or fever. 



IV. Of 
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IV. Of dirccl Ocular Spetlra. 

A quantity of Jlimulus fomewhat greater than natural excites 
the retina into fpafmodic a£tion, which ceafes in a few 
feconds. 

A certain duration and energy of the ftimulus of light 
and colours excites the perfect action of the retina in vifion ; 
for very quick motions are imperceptible to us, as well as very 
flow ones, as the whirling of a top, o*r the fhadow on a fun- 
dial. So perfect darknefs does not affect the eye at all ; and 
excefs of light produces pain, not vifion. 

1. When a fire-coal is whirled round in the dark, a lucid 
circle remains a confiderable time in the eye ; and that with fo 
much vivacity of light, that it is miftaken for a continuance 
of the irritation of the object. In the fame manner, when a 
fiery meteor moots acrofs the night, it appears to leave a long 
lucid train behind it, part of which, and perhaps fometimes the 
whole, is owing to the continuance of the action of the retina 
after having been thus vividly excited. This is beautifully 
illuftrated by the following experiment: Fix a paper fail, three 
or four inches in diameter, and made like that of a fmoak-jack, 
in a tube of pafteboard ; on looking through the tube at a dif- 
lant profpect, fome disjointed parts of it will be feen through die 
narrow intervals between the fails ; but as the fly begins to 
revolve, thefe intervals appear larger; and when it revolves 
quicker, the whole profpect is feen quite as diftinct as it no- 
thing intervened, though lefs luminous. 

2. Look through a dark tube, about half a yard long, at 
the area of a yellow circle of half an inch diameter, lying upon 
a blue area of double that diameter, for half a minute ; and, on 
clofing your eyes, the colours of the fpectrum will appear fimi- 
lar to the two areas, as in fig. 3. ; but if the eye is kept too 
long upon them, the colours of the fpectrum will be the reverfe 
of thofe upon the paper ; that is, the internal circle will become 
blue, and the external area vellow : hence fome attention is 
required in making this experiment. 

3. Place the bright flame of a fpermaceti candle before a 
black object in the night; look fteadily at it for a fhort time, 
till it is obferved to become fomewhat paler ; and, on clofing 
the eyes, and covering them carefully, but-not fo as to comprefs 
them, the image of the blazing candle will continue diflinctly 
to be vifible. 

4. Look fceadily, for a fhort time, at a window in a dark 
day, as in Exp. 2. Sect. III. and then clofing your eyes, and 
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covering them with your hands, an exa£t delineation of the 
window remains for fome time vifible in the eye. This expe- 
riment requires a little practice to make it fucceed well ; fince, 
if the eyes are fatigued by looking too long on the window, or 
the day be too blight, the luminous parts of the window will 
appear dark in the fpedlrum, and the dark parts of the frame- 
work will appear luminous, as in Exp. 2. Sedt III. And it 
is even difficult for many, who firft try this experiment, to 
perceive the fpedrxum at all ; for any hurry of mind, or even 
too great attention to the fpedlrum itlelf, will difappoint them, 
till they have had a little experience in attending to fuch fmall 
fenfations. 

The fpe&ra defcribed in this fedtion, termed direct ocular 
fpedtra, are produced without much fatigue of the eye; the 
irritation of the luminous objedl being foon withdrawn, on its 
•quantity of light being not fo great as to produce any degree of 
uneafmefs in the organ of viiion ; which diftingui flies them 
from the next clafs of ocular fpedtra, which are the<:onfequence 
of fatigue. Thefe diredt fpedlra are belt obferved in fuch cir- 
cumftances, that no light, but what comes from the objedl, can 
fall upon the eye ; as in looking through a tube, of half a yard 
Jong, and an inch wide, at a yellow paper on th* fide of a 
room, the direcl: fpeclxum was eafily produced on clofing the 
eye without taking it from the tube: but if the lateral light is 
admitted through the eye-lids, or by throwing the fpedlrum on 
white paper, it becomes a reverfe fpeclxum, as will be explain- 
ed below. 

The other fenfes aifo retain for a time the impreffions that 
Jaave been made upon them, or the actions they have been ex- 
cited into. So, if a hard body is prefTed upon the palm of the 
.hand, as is pradtifed in tricks of legerdemain, it is not eafy to 
diftinguifh for a few feconds, whether it remains or is remov- 
ed; and tafr.es continue long to exifr. vividly in the* mouth, as 
the fmoke of tobacco, or the tafte of gentian, after the fapid 
material is withdrawn. 

V. A quantity of ftimulus fomewhat greater than the I aft 
mentioned, excites the retina into fpafmodic aftion, which 
ceafes and recurs alternately. 

1. On looking for a time on the fetting fun,fo as not greatly 
io fatigue the light, a yellow fpedlrum is feen when the eyes 
arc clofed and covered, which continues for a time, and then 
disappears, and recurs repeatedly before it entirely vanishes. 
This yellow fpedlrum of the fun, when the eye-lids are opened, 
becomes blue ; and if it is made to fall on the green grafs, or 
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on other coloured objects, it varies its own colour by an inter- 
mixture of theirs, as will be explained in another place. 

2. Place a lighted fpermaceti candle, in the night, about one 
foot from your eye, and look fteadily on the center of the flame, 
till your eye becomes much more fatigued than in Seel:. IV. 
Exp. 3. and on doling your eyes, a reddifh fpeiSirum will be 
perceived, which will ceafe and return alternately. 

The action of vomiting in like manner ceafes, and is re- 
newed by intervals, although the emetic drug is thrown up with 
the firft effort : fo after-pains continue fomc time after partu- 
rition ; and the alternate pulfations of the heart of a viper are 
renewed for fome time after it is. cleared from its blood. 

VI. Qf reverfe Ocular Speclra. 

The retina, after having been excited Into acllon by ajllmu- 
/us fomenvhat greater than the lajl mentioned, jails Into 
oppojtte fpafmodlc aftlqn. 

The actions of every part of animal bodies may be advan- 
tageoufly compared with each other. This ftricl: analogy con- 
tributes much to the inveltigation of truth ; while thole loofer 
analogies, which compare the phenomena of animal life with 
thofe of cnemiftry or mechanics, only ferve to miflead our in- 
quiries. 

When any of our larger mufcles have been in long, or in 
violent action, and their antogonifts have been at the fame time 
extended, as foon as the action of the former ceafes, the limb 
is ft retched the contrary way for pur eafe, and a pandiculation 
or yawning takes place. 

By the following obfervations it appears, that a fimilar cir- 
cumftance obtains in the organ of vifion : after it has been 
fatigued by one kind of a&ion, it fpontaneoufly falls into the ■ 
opposite kind. 

1. Place a piece of coloured filk, about an inch in diameter, 
on a fheet of white paper, about half a yard from your eyes ; 
look fteadily upon it for a minute ; then remove your eyes upon 
another part of the white paper, and a fpectrum will be feen 
of the form of the lilk thus infpected, but of a colour oppofit'e 
to it. A fpectrum nearlv fimilar will appear if the eyes are 
clofed, and the eye-lids fhided by approaching the hand near 
jthem, fo as to permit fome, but to prevent too much light fall- 
ing on them. 

Red filk produced a green fpectrum. 
Green produced a red one. 
Orange produced blue. 
Blue produced orange. 

Yellow 
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Yellow produced violet. 

Violet produced yellow. 
That in thefe experiments the colours of the fpectra are the 
reverfe of the colours which occafioned them, may be feen by 
examining the third figure in Sir Ifaac Newton's Optics, L. 

11. p. 1. where thofe thin laminae of air, which reflected yellow, 
tranfmitted violet ; thofe which reflected red, tranfmitted a blue- 
green ; and fo of the reft, agreeing with the experiments above 
related. 

2. Thefe reverfe fpectra are fimilar to a colour, formed by 
a combination of all the primary colours, except that with which 
the eye has been fatigued in making the experiment : thus the 
reverfe fpectrum of red muft be fuch a green as would be pro- 
duced by a combination of all the, other prifmatic colours. To 
evince this fact, the following fatisfactory experiment was 
made. The prifmatic colours were laid on a circular pafte- 
board wheel, about four inches in diameter, in the proportions 
defcribed in Dr. Prieftley's Hiftory of Light and Colours, pi. 

12. fig. 83. except that the red compartment was entirely left 
out, and the others proportionably extended fo as to complete 
the circle. Then, as the orange is a mixture of red and yellow, 
and as the violet is a mixture of red and indigo, it became ne- 
ceffary to put yellow on the wheel inftead of orange, and in- 
digo inftead of violet, that the experiment might more exactly 
quadrate with the theory it was defigned to eftablifh or con- 
fute; becaufe, in gaining a green fpectrum from a red object, 
the eye is fuppofed to have become infenfible to red light. This 
wheel, by means of an axis, was made to whirl like a top ; 
and on its being put in motion, a green colour was produced, 
correfponding with great exactnefs to the reverfe fpectrum of 
red. 

3. In contemplating any one of thefe reverfe fpectra in the 
doled and covered eye, it difappears and re-appears feveral 
times fucceflively, till at length it entirely vanifhes, like the 
direct fpectra in Sect. V. ; but with this additional circumftance, 
that when the fpectrum becomes faint or evanefcent, it is in- 
itantly revived by removing the hand from before the eye-lids, fo 
as to admit more light : becaufe then not only the fatigued part 
of the retina is inclined fpontaneoufly to fall into motions of a 
contrary direction, but being ftill fenfible to all other rays of 
light, except that with which it was lately fatigued, is, by thefe 
rays, at the fame time ftimulated into thofe motions which form 
the reverfe fpectrum. 

From thefe experiments there is reafon to conclude, that the 
fatigued part of the retina throws itfelfintoa contrary mode of 

a&ion, 
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action, like ofcitation or pandiculation, as foon as the ftimulus 
■which has fatigued it is withdrawn ; and that it ftill remains 
lenfible; that is, liable to be excited into a&iou by any other 
colours at the fame time, except the colour with which it has 
been fatigued. 

VII. The retina, afier having been excited into afiion by a 
Jlimulus fomeiuhat greater than the laji mentioned, falls 
into various fuccejjiue fpafmodic aclions. 

1. On looking at the meridian fun as long as the eyes can 
well bear its brightnefs, the difk firft becomes pale, with a lu- 
minous crefcent, which feeras to iibrate from one edge of it to 
the other, owing to the unflxadinefs of the eye ; then the whole 
phafis of the fun becomes blue, furrounded with a white halo ; 
and on clofing the eyes, and covering them with the hands, a 
yellow fpe6truin is feen, which, in a little time, changes into 
a blue one. 

M. de la Hire obferved, after looking at the bright fun, that 
the impreffion in his eye firft affumed a yellow appearance, 
and then green, and then blue ; and wifhes to afcribe thefe apr 
pearances to fome affection of the nerves. JPorterfield on the 
Eye, vol. i. p. 343. 

2. After looking fteadily on about an inch fquare of pink 
filk, placed on white paper, in a bright funfhine, at the di fiance 
of a foot from my eyes, and clofing and covering my eye-lids, 
the fpe&rum of the filk was at firft a dark green, and the fpec- 
trum of the white paper became of a pink. The fpe£tra then 
both difappeared ; and then the internal fpe£trum was blue; 
and then, alter a fecond difappearance, became yellow; and, 
iaftly, pink ; whilft the fpec"trum of the field varied into red 
and green. 

Thefe fucceffions of different coloured fpectra were not ex- 
actly the fame in die different experiments, though obferved, 
as near as could be, with the fame quantity of light, and other 
jimilar circumflanccs ; owing, I fuppofe, to trying too many 
experiments at a time ; fo that the eve was not quite free from 
the fpectra of the colours which were previoufly attended to. 

The alternate exertions of the retiua in the preceding fedlion, 
refembled the ofcitation or pandiculation of the mufcles, as they 
were performed in directions contrary to each other, and were 
the confequence of fatigue rather than of pain. And in this 
they differ from the fucceffive diffimilar exertions of the retina, 
mentioned in this fection, which refemble, in miniature, the 
mod violent agitations of the limbs in convulfive difeafes, as 
cpilepfy, chorea S. Viti. and opifthotonos ; all which difeafes 

are, 
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are, perhaps, at firft, the confequence of pain, and have their 
periods afterwards eftablifhed by habit. 

VIII. The retina, after having been excited into acTion by a 
flimulus fomew hat greater than the lajl mentioned, falls 

into afixedfpafmodtc aclion, which continues for fome days. 

1. After having looked long at themeridiui fun, in mak- 
ing fome of the preceding experiments, till the difk faded into 
a pale blue, I frequently obferved a bright blue fpeclxum of the 
fun on other objects all the next and the fucceeding day, which 
conflandy occurred when I attended to it, and frequently when 
I did not previoufly attend to it. When I clofed and covered 
my eyes, this appeared of a dull yellow ; and' at other times 
mixed with the colours of other objects on which it was 
thrown. It may be imagined, that this part of the retina was 
become infcniible to white light, and thence a bluifh fpectrum- 
became vifible on all luminous objects; but as a yeliowiih 
fpect.ru m was alfo feen in the clofed and covered eye, there can 
remain no doubt of this being the fpectxum of the fun. A 
fimilar appearance was obferved by M. T^pinus, which, he ac- 
knowledges, he could give no account of. Nov. Com. Petrop-. 
vol. x. p. 2 and 6. 

The locked-jaw, and fome cataleptic fpafms-, are refembled 
by this phenomenon ; and from hence we may learn the danger 
to the eye by infpecting very luminous objects too long a time. 

IX. A quantity of Jiimulus greater than the preceding, in- 
duces a temporary paralyfis of the organ of v if on. 

1. Place a circular piece of bright red fdk, about half an 
inch in diameter, on the middle of a meet of white paper; lay 
them on the floor in a bright funfhine, and fixing your eyes 
fteadily on the centre of the red circle, for three or four minutes, 
at the diftance of four or fix feet from the object, the red filk 
will gradually become paler, and finally ceafe to appear red at all. 

2. Similar to thefc are many other animal facts ;. as purges, 
opiates, and even poifons, and contagious matter, ceafe to fti- 
mulate our fyftem, after we have been habituated to their ufe. 
So fome people fleep undifturbed by a clock, or even by a forge 
hammer in their neighbourhood : and not only continued irri- 
tations, but violent exertions of any kind, are fucceeded by 
temporary paralyfis. The arm drops down after violent action, 
and continues for a time ufelefs ; and it is probable, that thofe 
who have perifhed fuddenly in fwimming, or in fcating on the 
ice, have owed their deaths to the paralyfis, or extreme fatigue, 
which fucceeds every violent and continued exertion. 

X. Miscel- 
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X. Miscellaneous Remarks. 

There were fome circumftances occurred in making thefe 
experiments, which were liable to alter the refults of them, 
and which 1 lhall here mention for the afTiftance of others, who 
may with to repeat them. 

t. Of dire ft and inverfe fpeclra exijling at the fame time; 
of reciprocal direel fpeclra ; of a combination of direel 
and inverfe fpeclra; of a fpcclral halo ; rules to predeter- 
mine the colours of fpeclra. 

a. When an area, about fix inches fquare, of bright pink 
Indian paper, had been viewed on an area, about a foot fquare, 
of white writing paper, the internal fpe£hum in theclofedeye 
was green, being the reverfe fpeclrum of the pink paper; and 
the external fpeclrum was pink, being the direel: fpeclrum of 
the pink paper. The fame circumftance happened when the 
internal area was white, and external one pink ; that is, the 
internal fpeclrum was pink, and the external one green. All 
the fame appearances occurred when the pink paper was laid 
on a black hat. 

h. When fix inches fquare of deep violet polifhed paper was 
viewed on a foot fquare of white writing paper, the internal 
fpeclxum was yellow, being the reverfe ipeclrum of the violet 
paper, and the external one was violet, being the direct, fpec- 
lrum of the violet paper. 

c . When fix inches fquare of pink paper was viewed on a 
foot fquare of blue paper, the internal fpeclxum was blue, and 
the external fpedrxum was pink ; that is, the internal one was 
the direel: fpeclxum of the external object., and the external one 
was the direel: fpeclrum of the internal objedl, inltead of their 
being each the reverfe fpeclrum of the objecls they belonged to. 

d. When fix inches fquare of blue paper were viewed on a 
foot fquare of yellow paper, the interior fpeclxum became a 
brilliant yellow, and the exterior one a brilliant blue. The 
vivacity of the fpeclra was owing to their being excited both 
by the ftimulus of the interior and exterior objecls ; fo that 
the interior yellow fpeclrum was both the reverfe fpeclrum 
of the blue paper, and the direel one of the yellow paper ; and- 
the exterior blue fpeclrum was both the reverfe fpeclrum of the 
yellow paper, and the direct one of the blue paper. 

e. When the internal area was only a. fquare half-inch of 
red paper, laid on a fquare foot of dark violet paper, the inter- 
nal fpe&rum was green, with a reddim-blue halo. When the 
rei\ internal paper was two inches fquare, the internal fpec- 
trum was a deeper green, and the external one redder. Whea 

the 
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the internal paper was fix inches fquare, the fpectrum Oi it be- 
came blue, and the fpectrum of tlie external paper was red. 

/'. When a fquare halt-inch of blue paper was laid on a lix- 
inch fquare of yellow paper, the fpedtrum of the centra! pa- 
per in the clofed eye was yellow, encircled with a blue halo. 
On looking long on the meridian fun, the dilk fades into a pale 
blue, furrounded with a whitifh halo. 

Thefe circumfhmces, though they very much perplexed the 
experiments till they were invefligated, admit ot a fatisfadtory 
explanation ; for while the ravs from the bright internal object 
in exp. a. fall with their full force on the center of the retina, 
and, by fatiguing that part of it, induce the reverfe fpedtrum, 
many Scattered rays, from the fame internal pink paper, fall 
on the more external parts of the retina, but not in fuch quan- 
tity as to occafion much fatigue, and hence induce the direct 
fpectrum of the pink colour in thofe parts of the eye. The 
fame reverfe and diredt fpedtra occur from the violet paper in 
cxp. b. : and in exp. c. the fcattercd rays from the central pink 
paper, produce a diredt fpectrum of this colour on the external 
parts of the eye ; while the fcattercd rays from the external blue 
paper produce a diredt fpectrum of that colour on the central 
pari of the eye, inftead of thefe parts of the retina falling reci- 
procally into their reverfe fpedtra. fn cxp. iL the colours be- 
ing the reverfe of each other, the fcattered rays from the exte- 
rior object falling on the central parts of the eye, and there ex- 
citing their direct fpectrum, at the fame time that the retina was 
excited into a reverfe fpectrum by the central object, and this 
direct and reverfe fpectrum being ot fimilar colour, the fupe- 
n or brilliancy of this fpectrum was produced. In exp. e. the 
effect of various quantities ot ftimulus on the retina, from the 
different refpedtive fizes ot the internal and external areas, in- 
duced a fpectrum of the internal area in the center of the eye, 
combined of the reverfe fpectrum of that internal area, and the 
direct one of the external area, in various fhades ot colour, 
from a pale green to a deep blue, with fimilar changes in the 
fpectrum of the external area. For the fame reafons, when 
an internal bright object was fmall, as in exp. f. inftead of die 
whole of the fpectrum of the external object being reverfe to 
the colour of the internal object, only a kind of halo, or radia- 
tion of colour, fimilar to that of the internal object, was fpread 
a little way on the external fpectrum. For this internal blue 
area being fo fmall, the fcattered rays from it extended but a 
little way on the image of the external area of yellow paper, 
and could therefore produce only a blue halo round the yellow 
fpecirum in the center. 

H h h If 
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If any one flioultl fufpefr. that the fcattered rays from the 
exterior coloured object., do not intermix with the rays from 
the interior coloured object:, and thus affect: the central part 
of the eye, let him look through an opake tube, about two 
feet in length, and an inch in diameter, at a coloured wall of 
a room with one eye, and with the other eye naked ; and he. 
will rind, that by ihutting out the lateral light, the area of the 
wall feen through a tube, appears as if illuminated by the fun- 
fhine, compared with the other parts of it ; from whence arifes the 
advantage of looking through a dark tube at diftant paintings. 

Hence we may fafely deduce the following rules to determine 
bef ji e-hand the colours of all fpedtra. r . The direct fpectrum 
without any lateral light is an evanefcent reprelentation of its 
object in the unfatigued eye. 2. With 1'ome lateral light it 
becomes of a colour combined of the direct fpectrum of the 
central object, and of the circumjacent objects, in proportion 
to their refpedtive quantity and brilliancy. 3. The reverfe 
fpectrum, without lateral light, is a rcprefentation, in the fatigued 
eye, of the form of its objects, with luch a colour as would be 
produced by all the primary colours, except that of the object. 
4. With lateral light the colour is compounded of the reverfe 
fpectrurn of the central object, and the direct fpectrum of the 
circumjacent objects, in proportion to their refpedtive quantity 
and brilliancy. 

2. Variation and vivacity of the fpeclra occajioncd by ex- 
traneous light. 

The reverfe fpectrum, as has been before explained, is fimi- 
lar to a colour, formed by a combination of all the primary 
colours*, except that with which the eye has been fatigued in 
making the experiment ; fo the reverfe fpectrum of red is fuch 
a green as would be produced by a combination of all the other 
prifmatic colours. Now, it muft be obferved, that this reverfe 
fpedtrinn of red is therefore the direct fpectrum of a combina- 
tion of all the other prifmatic colours, except the red; whence, 
on removing the eye from a piece of red filk to a meet of white 
paper, the green fpectrum, which is perceived, may either be 
called the reverfe fpectrum of the red filk, or the direel fpec-r 
trum of all the rays from the white paper, except the red; for 
in truth it is both. Hence we fee the reafon why it is not eafy 
to gain a direct fpedtrumof any coloured object in the day-time, 
where there is much lateral light, except of very bright objects, 
as ot the fetting fun, or by looking through an opake tube; 
becauie the lateral external light falling alfo on the central part 
of the retina, contributes to induce the reverfe fpectrum, which 

is 
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is at the fame time the direcl fpeclrum of that lateral light, de- 
ducing only the colour of the central object which we have 
been viewing. And, for the fame reafon, it is difficult to gam 
the reverie fpeclrum, where there is no lateral light to contribute 
to its formation. Thus, in looking through an opake tube on 
a yellow wall, an 1 clofing mv eye, without admitting any lateral 
. the fpectra were all at .firfr. yellow, but at length changed 
m,:1 on looking, in the fame manner, on red paper, 
J did at length get a green fpeclrum; but they were all at firfr. 
red ones : and the (dine after looking at a candle in the night. 

The reverie fpeclrum was formed, with greater facility, when 
the eye was thrown from the object on a fheet of white paper, 
or when light was admitted through the clofed eye-3ids ; beeaufe 
not only the fatigued part of the retina was inclined fponta- 
neoufly to fall into motions of a contrary direction ; but being 
ftill fenfible to all other rays of light except that with which it 
was lately fatigued, was, by thefe rays, Simulated at the fame 
time into thofe motions which form the reverfe fpeclrum. — 
Hence, when the reverfe fpeclrum of any colour became faint, 
it was wonderfully revived by admitting more light through the 
eye-lids, by removing the hand from before ihem : and hence, 
on covering the clofed eye-lids, the fpeclrum would often ceafe 
for a time, till the retina became fenfible to the ftimulus of the 
fmaller quantity of light, and then it recurred. Nor was the 
fpeclrum only changed in vivacity, or in degree, by this admif- 
fion of light through the eye-lids ; but it frequently happened, 
after having viewed bright objects, that the fpeclrum in the clofed 
and covered eye was changed into a third fpcclxum, when Hghr 
was admitted through the eye-lids; which third fpeclrum was 
compofed of fuch colours as could pafs thiough the eye-lids, 
except thofe of the objecl. Thus, when an area of half an 
inch diameter of pink paper was viewed on a fheet of white 
paper in the funfhine, the fpeclrum with clofed and covered 
eves was green ; but on removing the hands from before the 
clofed eye-lids, the fpeclrum became yellow, and returned in- 
fhntly again to green, as often as the hands were applied to 
cover the eye-lids, or removed from them : for the retina being 
now infeniible to red light, the yellow rays palling through the 
eve-lids in greater quantity than the other colours, induced a 
yellow fpeclrum ; whereas, if the fpeclrum was thrown on 
white paper, with die eyes open, it became only a lighter green. 

Though a certain quantity of light facilitates the formation 
of the ievei fe fpeclrum, a greater quantity prevents its forma- 
tion, as the more powerful ftimulus excites even the fatigued 
parts of the eye into action , othervvife we fhould fee the. fpec- 
lrum 
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trum of the !aft viewed object as often as we turn our e; 
Hence the reverie fpe&ra are beft feen by gradually appr< 
ing tire hand near the clofed eye-lids to a certain diftance only, 
which nvuft be varied with the brightnefs of the day, or the 
mergy of the fpectrum. Add to this, that all dark fpectra, as 
Mack, blue, or green, if light be admitted through the eye 
atter they have been fome time covered, give reddifh ipedtra, 
for the reafems given in Seer. III. Exp. i. 

From fhefe circumftances of die extraneous light coinciding 
with the fpontaneous efforts of the fatigued retina to produce 
a reverie fpedtrum, as was obferved before, it is not eafv to 
gain a direct fpedtrum, except of objects brighter than the am- 
bient light; filch as a candle in the night, the fetting fun, or 
viewing a bright object through an opake tube; and then the 
reverie fpe&rum is inftantaneoufly produced by the admiffinn 
of feme external light, and is as inftantly converted apain to 
the direct fpectrum by die cxclufion of it. Thus, on looking 
at the fetting fun, 0:1 doling the eyes, and covering them, a 
vellow fpectrum is (cen, which is the direct fpe&rum of the 
letting fun; but on opening the eyes on the iky, the yellow 
fpectrum is immediately changed into a blue one, which is die 
reverfe fpectrum of the yellow fun, or the direct fpeclrum of 
the blue iky, or a combination of both. And this is again 
transformed into a yellow one on clofmg the eves, and io reci- 
procally, as quick as the motions of the opening and doling 
rye-lids. Hence, when Mr. Melvill obferved the fcintillations 
ot the liar Sirius to be fometimes coloured, thefe were proba- 
bly the direct fpeclrum of the blue (ley on the parts of the re- 
tina fatigued by the white light of the ftar. EiTays Phyfical 
and Literary, p. 81. vol. ii. 

When a direct fpectrum is thrown on colours darker than 
itfelf, it mixes with them ; as the yellow fpectrum of the letting 
lun, thrown on the green grafs, becomes a greener yellow. 
But when a direct fpectrum is thrown on colours brighter than 
itfelf, it becomes inftantly changed into the reverfe fpectrum, 
which mixes with thofe brighter colours. So the yellow fpec- 
trum of the letting fun, thrown on the luminous fky, becomes 
blue, and changes with the colour or brightnefs of the clouds on 
which it appears. But the reverfe fpectrum mixes with every 
kind of colour on which it is thrown, whether brighter than it- 
lelf or not: thus the reverfe fpectrum, obtained by viewing a 
piece of veiiow filk, when thrown on white paper, was a lucid 
blue green ; when thrown on black Turkey leather, becomes 
a deep violet. And the fpectrum of blue fiik, thrown on white 
paper, was a light yellow ; on black filk was an obfeure orange ; 

and 
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and the blue fpectrum, obtained from orange coloured-filk, 
thrown on yellow, became a green. 

In thefe cafes the retina is thrown into activity or fenfation 
by the ftimulus of external colours, at the fame time that it 
continues the activity or fenfation which forms the fpectra; in 
the fame manner as the prifmatic colours, painted on a whirling 
top, are feen to mix together. When thefe colours of exter- 
nal objects are brighter than the direct fpectrum which is thrown 
upon them, they change it into the reverfe fpectrum, like the 
admiflion of external light on a direct fpectrum, as explained 
above. When they are darker than the direct fpectrum, they 
mix with it, their weaker ftimulus being insufficient to induce 
the reverfe fpectrum. 

3. Variation of fpeftra in refpeft to number, and figure, and 
remijjion. 

When we look long and attentively at any object, the eye 
cannot always be kept entirely motionlcfs; hence, on infpect- 
ing a circular area of red iilk placed on white paper, a lucid 
crefcent or edge is (cen to librate on one fide or other of the 
red circle: for the exterior parts of the retina fometimes fallino- 
on the edge of the central iilk, and fometimes on the white pa- 
per, are lefs fatigued with red light than the central part of the 
retina, w^'ch is conftantly expofed to it; and therefore, when 
they fall on the edge of the red Iilk, they perceive it more vi- 
vidly. Afterwards, when the eye becomes fatigued, a green 
fpectrum, in the form of a crefcent, is ken to librate on one fide 
or other of the central circle; as by the unfteadinefs of the eve 
a part of the fatigued retina falls on the white paper; and as, by 
the increiiing fatigue of the eye, die central part of the iilk ap- 
pears paler, tlie edge on which the unfttigued part of the retina 
occafionally falls will appear of a deeper red than the original 
filk, becaufe it is compared with the pale internal part of it. 
M. de Buffbn, in making this experiment, obferved, that the 
red edge of the filk was not only deeper coloured than the ori- 
ginal filk ; but, on his retreating a little from it, it bccameoblong, 
and at length divided into two, which muft have been owing 
to his obferving it either before or behind the point of interfec- 
of the rwo optic axifeSi Thus, if a pen is held up before 
we look intcnfely at the pen, two can- 
behind it; when we look intcnfely at the candle, 
[ft! ight be unfteady at the time of be- 
en though one eye only be ufed, many images 
appear, or luminous lines, when the eye isclofed. 
!e will be more vivid than others, and 

fome 
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fome parts of them will be produced nearer the center of the eye 
than others, thefe will difappear fooner than the others ; and 
hence the number and fhape of thefe fpecStra of the fun will 
continually vary, as long as they exift. The caufe of fome 
being more vivid than others, is the unfteadinefs of the eye of 
the beholder, fo that fome parts of the retina have been longer 
expofed to the fun-beams. That fome parts of a complicated 
fpe&rum fade and return before other parts of it, the following 
experiment evinces. Draw three concentric circles ; the ex- 
ternal one an inch and a half in diameter, the middle one an 
inch, and the internal one half an inch ; colour the external 
and internal areas blue, and the remaining one yellow, as in 
Fig. 5. ; after having looked about a minute on the center of 
thefe circles, in a bright light, the fpeclrum of the external 
area appears frrfr. in the doled eye, then the middle area, and 
laftly the central one; and then the. central one disappears, and 
the others in inverted order. If concentric circles of more co- 
lours are added, it produces the beautiful ever changing fpec- 
trum in Seel. I. Exp. 2. 

From hence it would fecm, that the center of the eye pro- 
duces quicker remiffions of fpeclra, owing, perhaps, to its 
greater fenfibility ; that is, to its more energetic exertions. 
Thefe remiflions of fpedtxa bear fome analogy to the tremors 
of the hands, and palpitations of the heart, of wea,k people; 
and perhaps a criterion of the ftrength of any mufcle or nerve 
may be taken from the time it can be continued in exertion. 

4. Variation of fpefira in refpetl to brilliancy : the vifibility 
of the circulation of the blood in the eye. 

1. The meridian or evening light makes a difference in the 
colours of fome fpeclxa ; for as the fun defcends, the red rays, 
which are lefs refrangible by the convex atmofpheie, abound 
in great quantity. Whence the fpe£trum of the light parts of 
a window at this time, or early in the morning, is red ; and 
becomes blue, ckher a little later or earlier; and white in the 
meridian day ; and is alfo variable, from the colour of the 
clouds or fky which are oppofed to the window. 

2. All thefe experiments are liable to be confounded, if they 
are made too foon after each other, as the remaining fpedtrum 
will mix with the new ones. This is a very troublefome cir- 
cumuance to painters, who are obliged to look long upon the 
fame colour; and in particular to thofe whofe eyes, from na- 
tural debility, cannot long continue the fame kind of exertion. 
For the fame reafon, in making thefe experiments, the remit, 
becomes much varied if the eyes, after viewing any cbjecl:, are 

removed 
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removed on other obje&s for but an inftant of time, before we 
clofe them to view the fpe&rum ; for the light from the obje£t, 
of which we had only a tranfient view, in the very time of 
doling our eyes, a£ls as a ftimulus on the fatigued retina, and 
for a time prevents the defned fpe&rum from appearing, or 
mixes its own fpecfrum with it. Whence, after the eye-lids 
are clofed, either a dark field, or fome unexpected colours, are 
beheld for a few feconds, before the defired fpe&rum becomes 
diftindtly vifible. 

3. The length of time taken up in viewing an object, of 
■which we are to obferve the fpedirum, makes a great difference 
in the appearance of the fpe£trum, not only in its vivacity, but 
in its colour ; as the direct fpedtrum of the central obje£t, or 
of the circumjacent ones, and alfo the reverfe fpedtra of both, 
■with their various combinations, as well as the time of their 
duration in the eye, and of their remiflions or alterations, de- 
pend upon the degree of fatigue the retina is fubje6ted to. The 
Chevalier d' Arcy conftrudted a machine, by which a coal of 
fire was whirled round in the dark, and found, that when a lu- 
minous body made a revolution in eight thirds of time, it pre- 
fented to the eye a complete circle of fire ; from whence he 
concludes, that the imprefTion continues on the organ about the 
feventh part of a fecond. Mem. de l'Acad. des Sc. 1765. This, 
however, is only to 'be confidered as the fhortefr. time of the 
duration of theie direct fpedtra ; lince, in the fatigued eye, both 
the direct and reverfe fpedtra, with their intermiflions, appear 
to take up many feconds of time, and feem very variable, in 
proportion to the circumftances of fatigue or energy. 

4. It fometimes happens, if the eye-balls have been rubbed 
hard with the fingers, that lucid fparks are feen, in quick mo- 
tion, amidft the fpeftrum we are attending to. This is fimilar 
to the flaihes of fire from a ftroke on the eye in fighting, and 
is refembled by the warmth and glow which appears upon the 
fltin after fricYion, and is probably owing to an acceleration of 
the arterial blood into the veiTels emptied by the previous pref- 
lure. By being accuftomed to obferve fuch fmall fenfations in 
die eye, it is eafy to fee the circulation of the blood in this or- 
gan. I have attended to this frequently, when 1 have obierved 
my eyes more than commonly fenfible to other fpedtra. The 
circulation may be feen either in both eyes at a time, or only in 
one of them ; for, as a certain quantity of light is neceflary to 
produce this curious phenomenon, if one hand be brought 
nearer the clofed eye -lids than the other, the circulation in that 
eye will for a time difappcar. For the eafier viewing the cir- 
culation, it is fometimes neceffary to rub the eyes with a certain 
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degree of force, after they are clofed, and to hold the hreath ra- 
ther longer than is agreeable, which, by accumulating more- 
blood in the eye, facilitates the experiment ; but, in general, it 
may be feen diitin&ly after having examined other fpeclxa with- 
your back to the light, till the eyes become weary ; then hav- 
ing covered your clofed eye-lids for half a minute, till the fpec- 
trum is faded away which you were examining, turn your face 
to the light, and removing your- hands from the eye-lids, by and 
by again (hade them a little, and the circulation becomes cu- 
rioufly diftincl. The ftreams of blood are, however, generally 
feen to unite, which {hews it to be the venous circulation, ow- 
ing, I fuppofe, to the greater opacity of the colour of the blood 
hi thefe vefTels ; for this venous circulation is alfo much more 
eafily feen by the microfcope in die tail of a tadpole. 

5. Variation of fpeflra in refpeff to dijlinlrlnefs and Jize ;. 
with a new way of magnifying objefts*. 

r. It was before obferved, that when the two colours viewed 
together were oppofite to each other, as yellow and blue, red 
and green, &c. according to the table of reflections and tranf- 
miflions of light in Sir Ifaac Newton's Optics, B. II. fig. 3. the 
fpeclra of thofe colours were of all others the moft brilliant, 
and beft defined ; becaufe they were combined of the reverfe 
fpeclrum of one colour, and of the direct fpectrum of the other. 
Hence, in books printed with fmall types, or in the minute gra- 
duation of thermometers, or of clock-faces, which are to be 
feen at a diftance, if the letters or figures are coloured with 
orange, and the ground with indigo ; or the letters with red,, 
and the ground with green ; or any other lucid colour is ufed 
for the letters, the fpedlrum of which is fimilar to the colour 
of the ground ; fuch letters will be feen much more diftin6tly, 
and with lefs contulion, than in black or white : for, as the fpec- 
trum of the letter is the fame colour with the ground on which 
they are feen, the unfteadinefs of the eye in long attending to 
them, will not produce coloured lines by the edges of the letters,* 
which is the principal caufe of their confuhon. The beauty 
of colouts lying in vicinity to each other, whofe fpe&ra are 
thus reciprocally fimilar to each colour, is owing to this greater 
eafe that the eye experiences in beholding them dillindly ; and 
it is probable, in the organ of hearing, a fimilar circumftance 
may conftitute the pleafure of melody. Sir Ifaac Newton ob- 
serves, that gold and indigo were agreeable when viewed toge- 
ther ; and thinks there may be fome analogy between the fenfa-- 
tions of light and found. Optics, Qu. 14. 

in viewing the fpe&ra ©f bright objects, as of an. area of 
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red filk of half an inch diameter on white paper, it is eafy to 
magnify it to tenfold its fize : for if, when the fpeclrum is form- 
ed, you flill keep your eye fixed on the filk area, and remove 
it a few inches further from you, a green circle is feen round 
the red filk : for the angle now fubtended by the filk is lefs than 
it was when the fpeclrum was formed, but that of the fpec- 
trum continues the fame, and our imagination places them at 
the fame diftance. Thus, when you view a fpeclrum on a 
fheet of white paper, if you approach the paper to the eye, you 
may diminifh it to a point ; and if the paper is made to recede 
from the eye, the fpeclrum will appear magnified in proportion 
to the diftance. 

1 was furprifed, and agreeably amufed, with the following 
experiment. I covered a paper about four inches fquare, with 
yellow, and with a pen, filled with a blue colour, wrote upon 
the middle of it, the word BANKS, in capitals, as in Fig. 6. 
and fitting with my back to the fun, fixed my eyes for a mi- 
nute exaclly on the center of the letter N in the middle of the 
word ; after clofing my eyes, and fhading them fomewhat with 
my hand, the word was diftinclly feen in the fpeclrum in yel- 
low letters on a blue field ; and then, on opening my eyes on a 
yellowifh wall at twenty feet diftance, the magnified name of 
BANKS appeared written on the wall in golden characters. 

Conclujion. 

It was obferved by the learned M. Sauvages, (Nofol. Me- 
thod. CI. VIII. Ord. i.) that the pulfations of the optic artery 
might be perceived by looking attentively on a white wall well 
illuminated. A kind of net-work, darker than the other parts 
of the wall, appears and vanishes alternately with every pulfa- 
tion. This change of the colour of the wall he well afcribes 
to the compreffion of the retina, by the diaftole of the artery. 
The various colours produced in the eye by the prefFure of the 
finger, or by a ftroke on it, as mentioned by Sir Ifaac New- 
ton, feem likewife to originate from the unequal prefFure on 
various parts of the retina. Now, as Sir Ifaac Newton has 
fhewn, that all the difFerent colours are reflecled or tranfmit- 
ted by the laminae of foap bubbles, or of air, according to their 
difFerent thicknefs or thinners, is it not probable, that the efFecl 
of the aclivity of the retina may be to alter its thicknefs or thin-" 
nefs, fo as better to adapt it to refleel or tranfmit the colours 
which ftimulate it into aclion ? May not mufcular fibres exift 
in the retina for this purpofe, which may be lefs minute than 
the locomotive mufcles of microfcopic animals ? May not thefe 

mufcular 
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imrfcular actions of the retina conftitute the fenfation of light 
and colours: and the voluntary repetitions of them, when the 
object is withdrewn, conftitute our memory of them f And 
laftly, may not the laws of the fenfations of light, here invef- 
tigated, be applicable to all our other fenfes, and much con- 
tribute to elucidate many phenomena of animal bodies, both in 
their healthy and difeaied ftate ; and thus render this inveftiga- 
■ti on. well worthy the attention of the phyfician, the metaphy- 
jfician, and the natural philofpher? 

November i, 1/85. 



Dum, Liber ! astra petis volitans trepidantibus alis, 
Irruis immemori, parvula gutta, mari. 

Me quoque, me currente rota revolubilis aetas 
Volverit in tenebras, — i, Liber, ipse sequor. 
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ABSORPTION of solids, xxxiii. 3. 1. xxxvii. 

of fluids in anasarca, xxxv. 1. 3. 

Absorbent vessels, xxii. 2. xxix. 1. 
..... regurgitate their fluids, xxix. 2. 

their valves, xxix. 2. 

communicate with vena portarum, xxvii. 2. 

Accumulation of sensorial power, iv. 2. xii. 5. 2. 
Activity of system too great, cure of, xii. 6. 

too small, cure of, xx. 7. 

Age, old, xii. 3. 1. xxxvii. 4. 
Ague-fit, xii. 7. 1. xxxii. 3. 4. xxxii. 9. 

how cured by bark, xii. 3. 4. 

----- - periods, how occasioned, xii. 2. 3. xxxii. 3. 4. xvii. 3.64. 

Ague cakes, xxxii. 7. xxxii. 9. 
Air, sense of fresh, xiv. 8. 

- - - injures ulcers, xxviii. 2. 

. - - injected into veins, xxxii. 5. 
Alcohol deleterious,, xxx. 3. 
Alliterations, why agreeable, xxii. 2. 
Aloes in lessened doses, xii. 3. 1. 
American natives indolent, xxxi. 2. 
........ narrow shouldered, xxxi. 1 » 

Analogy intuitive, xvii. 3. 7. 

Animals less liable to madness, xxxiii. 1 . 

- - - - less liable to contagion, xxxiii. 1 . 
.... how to teach, xxii. 3. 2. 

.... their similarity to each other, xxxix. 4. 8. 

- - - - their changes after nativity, xxxix. 4. 8. 

- - - - their changes before nativity, xxxix. 4. 8. 

- - - - less liable to contagious diseases, why, xxxiii. 1. $. 

- - - - less liable to delirium and insanity, why, xxxiii. 1. 5. 

- - - - easier to preserve than to reproduce, xxxvii* 
.... food, distaste of, xxxviii. 1. 

- - - - appetency, xxxix. 4. 7. 
Antipathy, x. 2. 2. 
Appetites, xi. 2. 2. xiv. 8. 

Aphtha, 
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Aphtha?, xxviii. 

Apoplexy, xxxiv. 1.7. 

..... not from deficient irritation, xxxii. 2. 1 - 

Architecture, xii. 3. 3. xvi. 10. 
Arts, fine, xxii. 2. 
Asparagus, its smell in urine, xxix. 
Association defined, ii. 11. iv. 7. v. 2. 
------ associate motions, x. 

------ stronger than irritative ones, xxiv. 2. 8. 

.._._. formed before nativity, xi. 3. 
...... with irritative ones, xxiv. 8. 

------ with retrograde ones, xxv. 7. xxv. 10. xxv. i£. 

....__ diseases from, xxxv. 

Asthma, xviii. 15. 

Attention, language of, xvi. 8. 6. 

Atrophy, xxviii. 

Aversion, origin of, xi. 2. 3. 

B 

Balance ourselves by vision, xx. 1. 
Bandage increases absorption, xxxiii. 2. 11. 
Barrenness, xxxvi. 2. 3. 
Battement of sounds, xx. 7. 
Bath, cold. See Cold Bath. 
Beauty, sense of, xvi. 6. xxii. 2. 
Bile-ducts, xxx. 

- - - stones, xxx. 3. 

- - - regurgitates into the blood, xxiv. 2. 7. 
vomiting of, xxx. 3. 

Birds of passage, xvi. 12. 

- - - nests of, xvi. 13. 

- - - colour of their eggs, xxxix. 5. 
Biting in pain, xxxiv. 1. 3. 

- - - of mad animals, xxxiv. 1. 3. 
Black spots on dice appear red, xl. 3. 

Bladder, communication of with the intestines, xxix. 3* 

- - - - of fish, xxiv. 1 . 4. 

Blood, transfusion of in nervous fevers, xxxii. 4. 

- - - deficiency of, xxxii. 2. and 4. 

- - - from the vena portarum into the intestines, xxvii. 2. 

- - - its momentum, xxxii. 5. 2. 

- - - momentum increased by venesection, xxxii. 5. 4. 

- - - drawn in nervous pains, xxxii. 5. 4. 

- - - its oxygenation, xxxviii. 
Breathing, how learnt, xv. 4. 
Breasts of men, xiv. 8. 

Brutes differ from men, xi. 2. 3. xvi. 17. 

Brutes. See Animals. 

Buxton bath, why it feels warm, xii. 2. 1. xxxii. 3. 3. 

Capillary 
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Capillary vessels are glands, xxvi. i. 

Catalepsy, xxxiv. i. 5. 

Catarrh from cold skin, xxxv. 1. 3. xxxv. 2. 3. 

- - - - from thin caps in sleep, xviii. 15. 
Catenation of motions defined, ii. it. iv. 7. 
------ cause of them, xvii. 1. 3. 

described, xvii. 

. . . . . . continue sometime after their production, xvii. 1. 3. 

- voluntary ones dissevered in sleep, xvii. 1. is. xvii. 3. 13. 

Cathartics, external, their operation, xxix. 7. 6. 
Causation* animal, defined, ii. 11. iv. 7. 
Cause of causes, xxxix. 4. 8. 
Causes inert and efficient, xxxix. 8. 2. 

- - - active and passive, xxxix. 8. 3. 

- - - proximate and remote, xxxix. 8. 4. 
Chick in the egg, oxygenation of, xxxviii. 2. 
Child riding on a stick, xxxiv. 2. 6. 
Chilness after meals, xxi. 3. xxxv. 1. 1. 
Cholera, case of, xxv. 13. 

Circulation in the eye visible, xl. 10. 4. 
Cold in the head, xii. 7. 5. 

perceived by the teeth, xxxii. 3. 1. xiv. 6. 

air, uses of in fevers, xxxii. 3. 2. 

feet, produces coryza, xxxv. 2. 3. xxxv. 1. 3. 

bath, why it strengthens, xxxii. 3. 3. 

short and cold breathing in it, xxxii. 3. 2. 

produces a fever-fit, xxxii. 3. 2. 

fit of fever the consequence of hot fit, xxxii. 9. 3. 

bathing in pulmonary haemorrhage, xxvii. 1. 

fits of fever, xxxii. 4. xxxii. 9. xvii. 3. 3. 

Comparing ideas, xv. 3. 
Consciousness, xv. 3. 4. 
Consciousnes*in dreams, xviii. 13. 
Consumption, its temparament, xxxi. i.and2. 
.-...-- ^ f dark eyed patients, xxvii. 2. 

--of light-eyed patients, xxviii. 2. 

is contagious, xxxiii. 2. 7. 

Consent of parts. See Sympathy. 

Contagion, xii. 3. 6. xix. 9. xxxiii. 2. 6. and 8. xxxii. 3. 3, 

does not enter the blood, xxxiii. 2. 10. xxii. 3. 3. 

Contraction and attraction, iv. 1. 

- of fibres produces sensation, iv. 5. xii. 1. 6. 

- continues some time, xii. 1. 5. 

alternates with relaxation, xii. 1. 3. 

Convulsion, xvii. 1. 8. xxxiv. 1. 1. and 4. iii. 5. 8. 

of particular muscles, xvii. 1 . 8. 

..--.. periods of, xxxvi. 3. 9. 
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Colours of animals, efficient cause of, xxxix. 5. 

- - - - of eggs from female imagination, xxxix. 5. 
... - of the choroid coat of the eye, xxxix. 5. 

- - - - of birds nests, xvi. 13. 
Coryza. See Catarrh. 

Cough, nervous, periods of, xxxvi. 3. 9* 
Cramp, xviii. 15. xxiv. r. 7. 
Critical days from lunations, xxxvi. 4. 

D 

Darkish room, why we see well in it, xii. 2. 1. 

Debility sensorial and stimulatory, xii. 2. 1. 

direct and indirect of Dr. Brown, xii. 2. 1. xxxii. 3. %, 

- - - - See Weakness. 

from drinking spirits, cure of, xii. 7. 8. 

- - - - in fevers, cure of, xii. 7. 8. 
Deliberation, what, xxxiv. 1. 
Desire, origin of, xi. 2. 3. 
Diabetes explained, xxix. 4. 

- - - - with bloody urine, xxvii. 2. 
Diarrhoea, xxix. 4. 

Digestion, xxxiii. 1. xxxvii. 

strengthened by emetics, xxxv. 1 . 3. 

----- strengthened by regular hours, why, xxxvi. 2.1* 
Digitalis, use of in dropsy, xxix. 5. 2. 
Dilirium, two kinds of, xxxiii. 1.4. xxxiv. 2. 2. 
----- cases of, iii. 5. 8. 

prevented by dreams, xviii. 2. 

Distention acts as a stimulus, xxxii. 4. 

See Extension. 

Distinguishing, xv. 3. 

Diurnal circle of actions, xxv. 4. 

Doubting, xv. 3. 

Dreams, viii. 1.2. xiv. 2. 5. 

- - - - their inconsistency, xviii. 16. 

- - - - no surprise in them, xviii. 1 7. 

- - - - much novelty of combination, xviii. 9* 
Dropsies explained, xxix. 5. 1. 

Dropsy cured by insanity, xxxiv. 2. 7. 

- - - - cure of, xxix. 5. 2. 
Drunkenness. See Intoxication, xxi. 

diminished by attention, xxi. 8. 

Drunkards weak till next day, xvii. 1. 7. 

----- stammer, and stagger, and weep, xii. 4. 1. xxi. 4. 

see objects double, why, xxi. 7. 

become delirious, sleepy, stupid, xxi. 5. 

Dyspnoea in cold botii, xxxii. 3. 2. 
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Ear, a good one, xvi. 10. 

noise in, xx. 7. 

Eggs of frogs, fish, fowl, xxxix. 2. 

of birds, why spotted, xxxix. $. 

with double yolk, xxxix. 4. 4. 

Electricity, xii. 1. xiv. 9. 

- jaundice cured by it, xxx. 2. 

Embryon produced by the male, xxxix. 2. 
----- consists of a living fibre, xxxix. 4. 

absorbs nutriment, receives oxygen, xxxix. I, 

its actions and sensations, xvi. 2. 

Emetic. See Vomiting. 

Emotions, xi. 2. 2. 

Ennui, or tzedium vitae, xxxiv. 2. 3. xxxiii. 1. 1. xxxix. 6. Class 

ii. 1. 1. 
Epileptic fits explained, xxxiv. 1.4. xxvii. 2. 
------ in sleep, why, xviii. 14. and 15. 

Equinoxial lunations, xxxii. 6. 

Excitability perpetually varies, xii. 1. 7. 

. . . . . - synonymous to quantity or sensorial power, xii. 1. 7- 

Exercise, its use, xxxii. §. 3. 

Exertion of sensorial power defined, xii. 2. 1. 

Existence in space, xiv. 2. 5. 

Extension, sense of, xiv. 7. 

Eyes become black in some epilepsies, xxvii. 2. 

F 

Face, flushing of after dinner, xxxv. 1. r. 

- - - why first affected in small-pox, xxxv. 1. 1. 

- - - red from inflamed liver, xxxv. 2. 2. 
Fainting fits, xii. 5. 1. xiv. 7. 

Fear, language of, xvi. 8. 1. 

- - - a cause of fever, xxxii. 8. 

- - - cause of, xvii. 3. 7. 

Fetus. ' See Embryon, xvi. 2. xxxix. 1. 
Fevers, irritative, xxxii. 1. 

- - - - intermittent, xxxii. 1. xxxii. 3. 

- - - - sensitive, xxxiii. 1. 

- - - - not an effort of nature for relief, xxxii. 10. 

- - - - paroxysms of, xii. 7. 1. xii. 2. 3. xii. 3. 5. 

- - - - why some intermit and not others, xxxvi. 1. 

- - - - cold fits of, xxxii. 4. xxxii. 9. xvii. 3. 3. 

- - - - periods of, xxxvi. 3. 

- - - - have solar or lunar periods, xxxii. 6. 

- - - - source of the symptoms of, xxxii. 1. 
.... prostration of strength in, xii. 4.1. xxxii. 3.2. 

- - - - cure of, xii. 6. 1. 

Fevers,. 
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Fevers, how cured by the bark, xii. 3. 4. 

- - - - cured by increased volition, xii. 2. 4. xxxiv. 2. 8. 
.... best quantity of stimulus in, xii. 7. 8. 

Fibres. See Muscles. 

- - - - their mobility, xii. 1. 7. xii. I. I. 

- - - - contractions of, vi. xii. 1. 1. 

- - - - four classes of their motions, vi. 

- - - - their motions distinguished from sensorial one s, v. 3. 
Figure, xiv. 2. 2. iii. 1. 

Fish, their knowledge, xvi. 14. 
Foxglove, its use in dropsies, xxix. 5. 2. 
----- overdose of, xxv. 1 7. 
Free-will, xv. 3. 7. 

G 

Gall-stone, xxv. 1 7. See Bile-stones. 

Generation, xxxiii. 1. xxxix. 

Gills of fish, -xxxviii. 2. 

Glands, xxii. 1. conglobate glands, xxii. 2. 

- - - - have their peculiar stimulus, xi. 1. 

- - - - their senses, xiv. 9. xxxix. 6. 

- - - - invert their motions, xxv. 7. 

- - - - increase their motions, xxv. 7. 
Golden rule for exhibiting wine, xii. 7. 8. 
- for leaving off wine, xii. 7. 8. 

Gout from inflamed liver, xxxv. 2. 2. xviii. 15. xxiv. 2. 8. 

- - - in the stomach, xxi. 2. 8. xxv. 1 7. 

- - - why it returns after evacuations, xxxii. 4. 

- - - owing to vinous spirit only, xxi. 10. 

- - - periods of, xxxvi. 3. 6. 
Grinning in pain, xxxiv. 1. 3. 
Gyration on one foot, xx. 5. and 6. 

H 

Habit defined, ii. 11. iv. 7. 
Haemorrhages, periods of, xxxvi. 3. 10. 

- from paralysis of veins, xxvii. i.and2. 

Harmony, xxii. 2. 

Head-achs, xxxv. 2. 1. 

Hearing, xiv. 4. 

Heat, sense of, xiv. 6. xxxii. 3. 1. 

- - - produced by the glands, xxii. 3. 

- - - external and internal, xxxii. 3. 1. 

- - - atmosphere of heat, xxxii. 3. r. 

- - - increases during sleep, xviii. 15. 
Hemicrania, xxxv. 2. 1. 

Hemicrania from decaying teeth, xxxv. 2. 1. 
Hepatitis, cause of, xxxv. 2. 3. 
Hereditary diseases, xxxix. 7.6. 

Hermaphrodite 
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Hermaphrodite insects, xxxix. 5. 
Herpes, xxviii. 2. 

- - - - from inflamed kidney, xxxv. 2. 2. 
Hunger, sense of, xiv. 8. 
Hydrophobia, xxii. 3. 3. 
Hypochondriacism, xxxiii. 1. 1. xxxiv. 2. 3. 

I 

Ideas defined, ii. 7. 

- - - are motions of the organs of sense, iii. 4. xviii. 5. xviii. 

10. xviii. 6. 

- - - analogous to muscular motions, iii. 5. 

- - - continue some time, xx. 6. 

- - - new ones cannot be invented, hi. 6. 1. 

- - - abstracted ones, iii. 7. 4. 

- - - inconsistent trains of, xviii. 16. 

- - - perish with the organ of sense, iii. 4. 4. 

- - - painful from inflammation of the organ, iii. 5. v 

- - - irritative ones, vii. 1. 4. vii. 3. 2. xv. 2. xx. 7. 

- - - of resemblance, contiguity, causation, viii. 3. 2. x. 3. 3. 

- - - resemble the figure and other properties of bodies, xiv. 2. 2. 

- - - received in tribes, xv. 1. 

- - - of the same sense easier combined, xv. 1. 1. 

- - - of reflection, xv. 1. 6. ii. 12. 
Ideal presence, xv. 1. 7. 

Identity, xv. 3. 5. xviii. 13. 

Iliac passion, xxv. 1 5. 

Imagination, viii. 1. 2. xv. 1. 7. xv. 2. 2. 

- of the male forms the sex, xxxix. 6. 

Immaterial beings, xiv. 1. xiv. 2. 4. 

Imitation, origin of, xii. 3. 3. xxxix. 5. xxii. 3. xvl. 7. 

Impediment of speech, xvii. 1. 10. xvii. 2. ic. 

Infection. See Contagion. 

Inflammation, xii. 2. 3. xxxiii. 2. 2. 

....... great vascular exertion in, xii. 2. 1. 

not from pains from defect of stimulus, xxxiii. 2. 3. 

- - of parts previously insensible, xii. 3. 7. 

....... often distant from its cause, xxiv. S. 

-..--.. observes solar days, xxxii. 6. 
of the eye, xxxiii. 3. 1. 

of the bowels prevented by their continual action in 

sleep, xviii. 2. 
Inoculation with blood, xxxiii. 2. 10. 
Insane people, their great strength, xii. 1. 
Insanity (see Madness) pleasureable one, xxxiv. 2. 6. 
, their knowledge, xvi. 15. and 16. 

- - - - in the heads of calves, xxxix. 1. 

- - - - class of, xxxix. 4. 8. 

I nstinctive actions defined, xvi. 1. 

Intestines 
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Intestines, xxv. 3. 

Intoxication relieves pain, why, xxi. 3. 

- from food after fatigue, xxi. 2. 

- diseases from it, xxi. 1 o. 

- See Drunkenness. 

Intuitive analogy, xvii. 5. 7. 

Invention, xv. 3. 3. 

Irritability increases during sleep, xviii. 15. 

Itching, xiv. 9. 

J 
Jaw-locked, xxxiv. 1. 5. 
Jaundice from paralysis of the liver, xxx. 2. 

- - - - cured by electricity, xxx. 2. 
Judgment, xv. 3. 

K 

Knowledge of various animals, xvi. 11. 

L 

Lacrymal sack, xvi. 8. xxiv. 2. and 7. 
Ladeais, paralysis of, xxviii. See Absorbents. 
Lady playing on the harpsichord, xvii. 2. 

- - - distressed for her dying bird, xvii. 2. 10. 
Language, natural, its origin, xvi. 7. and 8. 
----- of various passions described, xvi. 8. 

artificial, of various animals, xvi. 9. 

----- theory of, xxxix. 8. 3. 

Lapping of puppies, xvi. 4. 

Laughter explained, xxxiv. 1. 4. 

from tickling, xvii 3.5. xxxiv. 1.4. 

- - - - from frivolous ideas, xxxiv. 1. 4. xviii. 12. 
Life, long, art of producing, xxxvii. 

Light has no momentum, iii. 3. 1. 
Liquor amnii, xvi. xxxviii. 2. 

- - - is nutritious, xxxviii. 3. 

- - - frozen, xxxviii. 3. 
Liver, paralysis of, xxx. 1.4. 

- - - lanje of geese, xxx. 1.6. 
Love, sentimental, its origin, xvi. 6. 

- - - animal, xiv. 8. xvi. 5. 
Lunar periods affeel: diseases, xxxii. 6. 
Lust, xiv. 8. xvi. 5. 

Lymphatics, paralysis of, xxviii. See Absorbents. 

M 

Mad-dog, bite of, xxii. 3. 3. 
Madness, xxxiv. 2. 1. xii. 2. r. 
Magnetism, xii. 1. 1. 

Magnifying 
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'.uifying obje&s, new way of, xl. 10. 5. 
Male animals have teats, xxxix. 4. 8. 

- - - pigeons give milk, xxxix. 4. 8^. 

Man distinguished from brutes, xi. 2. 3. xvi. 17. 

Material world, xiv. 1. xiv. 2. 5. xviii. 7. 

Matter, penetrability of, xiv. 2. 3. 

.... purulent, xxxiii. 2. 4. 

Measles, xxxiii. 2. 9. 

Membranes, xxvi. 2.% 

Memory defined, ii. 10. xv. 1. 7. xv. 3. 

Menstruation by lunar periods, xxxii. 6. 

Miscarriage from fear, xxxix. 5. 

Mobility of fibres, xii. 1. 7. 

Momentum of the blood, xxxii. 5. 2. 

sometimes increased by venesection, xxxii. 5. 4. 

Monsters, xxxix. 4. 4. and 5. 2. 
----- without heads, xxxviii. 3. 
Moon and sun, their influence, xxxii. 6. 
Mortification, xxxiii. 3. 3. 
Motion is either cause or efFecl, i. xiv. 2. 2. 
primary and secondary, i. 

- - - - animal, i. iii. 1. 
propensity to, xxii. 1. 

animal, continue sometimeaftertheirproducYion,xvii. 1.3, 

- - - - defined a variation of figure, iii. 1. xiv. 2. 2. xxxix. 7. 
Mucus, experiment on, xxvi. 1 . 

- - - - secretion of, xxvi. 2. 

Mules, xxxix. 4. 5. and 6. xxxix. 5. 2. 

Mule plants, xxxix. 2. 

Muscae volitantes, xl. 2. 

Muscles constitute an organ of sense, xiv. 7. ii. 3. 

- - - - stimulated by extension, xi 1. xiv. 7. 

- - - - contract by spirit of animation, xii. 1. 1. and 3. 
Music, xvi. 10. xxii. 2. 

Musical time, why agreeable, xii. 3. 3. 

N 
Nausea, xxv. 6. 
Nerves and brains, ii. 2. 3. 

- - - - extremities of form the whole systern, xxxvii. 3. 

- - - - are not changed with age, xxxvii. 4. 
Nervous pains defined, xxxiv. 1. 1. 
Number defined, xiv. 2. 2. 

Nutriment for the embryon, xxxix. 5. 2. 
Nutrition owing to stimulus, xxxvii. 3. 

by animal selection, xxivii. 3. 

when the fibres are elongated, xxxvii. 3, 

- - - - - like inflammation, xxxvii. 3. 

Objects 
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O 

Objects long viewed become faint, iii. 3.2. 

Ocular spectra, xl. 

Oil externally in diabetes, xxix. 4. 

Oid age from inirritability, xxxvii. 

Opium is stimulant, xxxii. 2. 2. 

. . . . promotes absorption after evacuation, xxxiii. 2. 10. 

- - - - in increasing doses, xii. 3. 1. 
Organs of sense, ii. 5. and 6. 

Organs when destroyed cease to produce ideas, iii. 4. 4. 
Organic particles of Bulfon, xxxvii. 3. xxxix. 3. 3. 
Organ-pipes, xx. 7. 
Oxygenation of the blood, xxxviii. 

P 

Pain from excess and defect of motion, iv. 5. xii. 5. 3. xxxiv. 

t. xxxv. 2. 1. 

- - - not felt during exertion, xxxiv. 1. 2. 

- - - from greater contraction of fibres, xii. 1. 6. 

- - - from accumulation of sensorial power, xii. 5. 3. xxiii. 3. it 

- - - from light, pressure, heat, caustics, xiv. 9. 

- - - in epilepsy, xxxv. 2. 1. 

- - - distant from its cause, xxiv. 8. 

- - - from stone in the bladder, xxxv. 2. 1. 

- - - of head and back from defect, xxxii. 3. 

- - - from a gall-stone, xxxv. 2. 1. xxv. 17. 

- - - of the stomach in gout, xxv. 17. 

- - - of shoulder in hepatites, xxxv. 2. 4. 
*■ - - produces volition, iv. 6. 

Paleness in cold fit, xxxii. 3. 2. 

Palsies explained, xxxiv. 1. 7. 

Paralytic limbs stretch from irritation, vii. 1. 3. 

----- patients move their sound limb much, xii. 5. 11 

Paralysis from great exertion, xii. 4. 6. 

from less exertion, xii. 5. 6. 

of the lacteals, xxviii. 

of the liver, xxx. 4. 

of the right arm, why, xxxiv. 1. 7. 

of the veins, xxvii. 2. 

Particles of matter will not approach, xii. 1. 1. 
Passions, xi. 2. 2. 

- - - - connate, xvi. 1. 
Pecking of chickens, xvi. 4. 
Perception defined, ii. 8. xv. 3. i. 
Periods of agues, how formed, xxxii. 3. 4. 

- - - - of diseases, xxxvi. 

- - - - of natural actions and of diseased actions, xxxvi. 
Perspiration in fever-fits, xxxii. 9. See Sweat. 

Petechia, 
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Petechia-, xxvii. 2. 

Pigeons secrete milk in their stomachs, xxxix. 4. S. 

Pnes, xxvii. 2. 

Placenta a pulmonary organ, xxxviii. 2. 

Pleasure of life xxxiii. 1. xxxix. 5. •_ 

- - - - from greater fibrous contractions, xii. 1. 6. 
what kind causes laughter, xxxiv. 1.4. 

- - - - what kind causes sleep, xxxiv. 1. 4. 
Pleurisy, periods of, xxxvi. 3. 7. 

cause of, xxxv. 2. 3. 

Prometheus, story of, xxx. 3. 

Prostration of strength in fevers, xii. 4. 1. 

Pupils of the eyes large, xxxi. 1. 

Pulse quick in fevers with debility, xii. 1. 4. xii. tj. 4. xxxn. 2-. I* 

in fevers with strength, xxxii. 2. 

from defect of blood, xxxii. 2. 3. xii. 1.4. 

- - - weak from emetics, xxv. 1 7. 

Q 

Quack advertisements injurious. Apology. 
Quadrupeds have no sanguiferous lochia, xxxviii. 2. 
have nothing similar to the yolk of eggs, xxxix. t. 

R 

Rhaphania, periods of, xxxvi. 3. 9. 

Reason, ix. 1. 2. xv. 3. 

Reasoning, xv. 3. 

Recollection, ii. 10. ix. 1.2. xv. 2. 3. 

Relaxation and bracing, xxxii. 3. 2. 

Repetition, why agreeable, xii. 3. 3. xii. 2. 

Respiration affected by attention, xxxvi. 2. 1. 

Restlessness in fevers, xxxiv. 1. 2. 

Retrograde motions, xii. 5. 5. xxv. 6. xxix. 11. 

of the stomach, xxv. 6. 

of the skin, xxv. 3. 

of fluids, how distinguished, xxix. 8. 

how caused, xxix. 11. 5. 

diseases, synopsis of, xxix. 9. 

Retina is fibrous, hi. 2. xl. 1. 

- - - - is active in vision, iii. 3. xl. 1. 

- - - - excited into spasmodic motions, xl. 7. 

- - - - is sensible during sleep, xviii. 5. xix. 8. 
Reverie, xix. 1. xxxiv. 3. 

case of a sleep-walker, xix. 2. 

----- is an epileptic disease, xix. 2. 

Rocking young children, xxi. 4. 

Rot in sheep, xxxii. 7. 

Ruminating animals, xxv. 1. 

Rhymes in poetry, why agreeable, xxii. 2. 

L 1 1 Saliva ' 
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Saliva produced by mercury, xxiii. 

by food, xxiii. i . 

. by ideas, xxiii. 2. and 5. 

. by disordered volition, xxiii. 7. 

Schirrous tumours revive, xii. 2. 2. 
Screaming in pain, xxxiv. 1. 2. 
Scrophula, its temperament, xxxi. 1. 

- xxviiL 2. xxxix.. 4. 5. 

Scurvy of the lungs, xxvii. 2. 
Sea-sickness, xx. 4. 

- stopped by attention, xx. 5. 

Secretion, xxxiii. 1. xxxvii. 

increased during sleep, xviii. 16. 

Seeds require oxygenation, xxxviii. 2. 
Sensation defined, ii. 9. v. 2. xxxix. 8. 4. 
----- diseases of, xxxiii. 

from fibrous contractions, iv. 5. xii. 1. 6. 

----- in an amputated limb, iii 7. 3. 

affefts the whole sensorium, xi. 2. 

----- produces volition, iv. 6. 

Sensibility increases during sleep, xviii. 15. ' 

Sensitive motions, viii. xxxiii. 2. xxxiv 1. 

----- fever of two kinds, xxxiii. 1. 2. 

----- ideas, xv. 2. 2. 

Sensorium defined, ii. 1. 

Senses correct one another, xviii. 7. 

distinguished from appetites, xxxiv. 1. 1. 

Sensorial power. See Spirit of Animation. 

..... great expence in the vital motions, xxxii. 3. 2. 

two kinds of exerted in sensitive fevers, xxxiii. 1. 3. 

. . . . - powers defined, v. 1. 

----- motions distinguished from fibrous motions, v. 3. 

----- not much accumulated in sleep, xviii. 2. 

. _ _ _ _ powers, accumulation of, xii. 5. 1. 

----- exhaustion of, xii. 4. 1. 

----- wasted below natural in hot fits, xxxii. 9. 3. 

----- less exertion of produces pain, xii. 5. 3. 

less quantity of it, xii. 5. 4. 

Sensual motions distinguished from muscular, ii. 7. 
Sex owing to the imagination of the father, xxxiv. 5. 

xxxix. 7. 6. xxxix. 6. 2. xxxix. 6. 7. 

Shingles from inflamed kidney, xxxv. 2. 2. 
Shoulders broad, xxxi. 1. xxxix. 7, 6. 
Shuddering from cold, xxxiv. 1. 1. and 2. 
Sight, its accuracy in men, xvi. 6. 
Skin, skurf on it, xxvi. 1. 
Sleep suspends volition, xvii. 1 . 

Sleep 
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Sleep defined, xviii. 21. 

- - - remote causes, xviii. 20. 

- - - sensation continues in it, xvii. 2. 

- - - from food, xxi. 1. 

- - - from rocking, uniform sounds, xxi. 1. 

- - - from wine and opium, xxi. 3. 

- - - why it invigorates, xn. 5. 1. 

- - - pulse slower and fuller, xxxii. 2. 2. 

- - - interrupted, xxvii. 2. 

- - - from breathing less oxygene, xviii. 20. 

- - - from being whirled on a millstone, xviii. 20. 

- - - from application of cold, xviii. 20. 
Sleeping animals, xii. 2. 2. 
Sleep-walkers. See Reverie, xix. 1. 
Small-pox, xxxiii. 2. 6. xxxix. 6. 1. 

eruption first on the face, why, xxxv. 1. 1. xxxiii, 

2. 10. 

the blood will not infect, xxxiii. 2. 10. 

------ obeys lunations, xxxvi. 4. 

Smell, xiv. 5. xvi. c. 

Smiling, origin of, xvi. 8.4. 

Solidity, xiv. 2. 1. > 

Somnambulation. See Reverie, xix. i„ 

Space, xiv. 2. 2. 

Spasm, doctrine of, xxxii. 10. 

Spectra, ocular, xl. 

- - - - mistaken for spectres, xl. 2. 

- - - - vary from long inspection, Hi. 3. 5. 
Spirit of animation. See Sensorial power. 

- - - of animation causes fibrous contraction, iv. 2. ii. i. xiv. 
2.4. 

- - - possesses solidity, figure, and other properties of matter, 
xiv. 2. 3. 

Spirits and angels, xiv. 2. 4. 

Stammering explained, xvii. 1. 10. xvii. 2. 10. 

Stimulus defined, ii. 13. iv. 4. xii. 2. 1. 

----- of various kinds, xi. 1. 

----- with lessened effect, xii. 3. i» 

----- with greater effect, xii. 3. 3. 

ceases to produce sensation, xii. 3. 3. 

Stomach and intestines, xxv. 

inverted by great stimulus, xxv. 6. 

----- its actions decreased in vomiting, xxxv. 1. 3. 

a blow on it occasions death, xxv. 1 7. 

Stools black, xxvii. 2. 
Strangury, xxxv. 2. 1. 
Sucking before nativity, xvi. 4. 
Suckling children, sense of, xiv. S. 
Suggestion, defined, ii. 10. xv. 2.4. 

Sua 
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Sun and moon, their influence, xxxii. 6. 
Surprise, xvii. 3. 7. xviii. 17. 
Suspicion attends madness, xxxiv. *. 
Swallowing, a£t of, xxv. 1. xvi. 4. 
Sweat, coid, xxv. g. xxix. 6. 

- - - - in hot fit of fever, xxxii. 9. 

- - - - in a morning, why, xviii. 15. 
Sweaty hands cured by lime, xxix. 4. 9. 
Swinging and rocking, why agreeable, xxi. 3. 
■Sympathy, xxxv. 1. 

Syncope, xii. 7. 1. xxiv. 1. 6. 



Tape-worm, xxxix. 2. 
Taste, sense of, xiv. 5. 
Tears, secretion of, xxiv. 

- - - from grief, xvi. 8. 2. 

- - - from tender pleasure, xvi. 8. 3. 

#. - - from stimulus of nasal duel, xvi. 8. xxiv. 4. 

_ . . by volition, xxiv. 6. 

Teeth decaying cause headachs, xxxv. 2. 1. 

Temperaments, xxxi. 

Theory of medicine, wanted. Apology. 

Thirst, sense of, xiv. 8. 

- - - - why in dropsies, xxix. 5. 

Tickle themselves, children cannot, xvii. 3. 5. 

Tickling, xiv. 9. 

Time, xiv. 2. 2. xvii. 12. 

- - - lapse of, xv. 3. 6. 

- - - poetic and musical, why agreeable, xxii. a. 

- - - dramatic, xviii. 12. 
Tjedium vitas. See Ennui. 
Tooth-edge, xvi. 10. iii. 4. 3. xii. 3. 3. 
Touch, sense of, xiv. 2. 1. 

- - - - liable to vertigo, xxi. 9. 

- - - - of various animals, xvi. 6, 
Trains of motions inverted, xii. 5. 5. 
Transfusion of blood in nervous fever, xxxii. 4. 
Translations of matter, xxix. 7. 

Typhus, best quantity of stimulus in, xii 7. 8. 
.... periods of observe lunar days, xxxii. 6. 

U 

Ulcers, art of healing, xxxiii. 3.2. 

- - - - of the lungs, why difficult to heal, xxviii. 2. 
Uniformity in the fine arts, why agreeable, xxii. 2. 
Urine pale in intoxication, xxi. 6. 

- - - paucity of in anasarca, why, xxix. 5. 

its passage from intestines to bladder, xxix. 3. 

- - - copious during sleep, xviii. 15. 

Variation, 
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V 

Variation, perpetual, of irritability, xii. 2. 1. 
Vegetable buds are inferior animals, xiii. 1. 

exactly resemble their parents, xxxix. 

----- possess sensation and volition, xiii. 2. 

have associate and retrograde motions, xiii. 4. xxix. 9. 

.... . their anther nas are alive, xiii. 5. 

have sense and ideas, xiii. 5. 

contend lor light and air, xxxix. 4. 8. 

duplicative of their flowers, xxxix. 4. 4. 

Veins are absorbents, xxvii. 1. 

- - - paralysis of, xxvii. 1. 
Venereal orgasm of brutes, xxxii. 6. 
Venesection in nervous pains, xxxii. 5. 4. 
Verbs of three kinds, xv. 3. 4. 

Verses, their measure, xxii. 2. 
Vertigo, xx. defined, xx. 11. 

- - - - in looking from a tower, xx. 1. 

- - - - in a ship at sea, xx. 4. 

- - - - of all the senses, xxi. 9. 
.... by intoxication, xxxv. 1.2. 

Vibratory motions perceived after sailing, xx. 5. xx. 10. 

Vis medicatrix of nature, xxxix. 4. 7. 

Vision, sense of, xiv. 3. 

Volition defined, v. 2. xxxiv. 1. t 

- - - - affects the whole sensorium, xi. 2. 

- - - - diseases of, xxxiv. 
Voluntarity, x. 2.4. 
Voluntary motions, ix. xxxiv. 1. 
----- ideas, xv. 2. 3. 

criterion of, xi. 2. 3. xxxiv. 1. 

Vomiting from vertigo, xx. 8. 

from drunkenness, xx. 8. xxi. 6. 

by intervals, xxv. 8. 

by voluntary efforts, xxv. 6. 

of two kinds, xxxv. 1.3. 

in cold fit of fever, xxxii. 9. I. 

----- stopped by quicksilver, xxv. 16. 
----- weakens the pulse, xxv. 17. 

W 

Waking, how, xviii. 14. 
Walking) how learnt, xvi. 3. 
mth in sleep, why, xviii. 1$. 

I, xii. 1. 3. xii. 2. 1. xxxii. 3. 2. 

- - - - - cure of, xii. 7. 8. See Debility. 
Wit producing laughter, xxxiv. 1. 4. 
World generated, xxxix. 4. 8. 
Worm-fluke, xxxii. 7. 



PLATES. 

I. The Plate confifting of one red fpot, at Sect. III. i. 

2. Confifting of one black fpot, at Seel. III. 3. 3. 

3. Confifting of five concentric coloured circles, at Sect. 

111. 3.6. 
4. Confifting of one yellow circle furrounded by one blue 

one, at Seel. XL. 4. 2. 
5. Confifting of one yellow circle and two blue ones, at 

Sea. XL. 10. 3. 
6. Confifting of the word BANKS in blue on a yellow 

ground, at Sect. XL. 10. 5. 



ADVERTISEMENT, 



VV HEN Propofals were firft offered for printing Doctor ■ 
Darwin's Zoonomia, it was the intention of the Pub- 
lishers to have entered upon the work immediately — But, from 
a deficiency of fubferiptions, and fome other caufes, it could 
not then be commenced ; and the publication of it has been 
neceffarily delayed until this time. — As the fecond volume of 
the Zoonomia has recently been published in England, and 
as thofe who have fubferibed for this would unquestionably 
wifh to pofTefs that alfo, the Publishers beg leave to inform 
the Public that they have determined to put the fecond volume 
to prefs immediately upon its arrival in this country, and that 
they will receive fubferiptions for it — to be printed in uni- 
formity with the firft, and to correfpond in binding. A lift 
of the names of thofe gentlemen who may favour the Pub- 
lishers with their fubferiptions Shall be inferred at the end of 
the work. — Subscribers will receive their books 20 per cent, 
cheaper than non-fubferibers. 

New-York, Otlobcr I, 1796. 
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